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INTRODUCTION. 


We have always maintained in our columns that the 
British manufacturer, if given a free hand, is capable of 
producing work equal to, if not better than, that carried 
out by any of his foreign competitors. A great deal of 
electrical plant has recently come from abroad. Leaving 
aside for the moment the economics of the question, we 
say that this plant might have been made equally well in 
this country. In support of this statement we have 
thought it well to prepare the following Supplement. It 
is impossible that within the space at our disposal every- 
thing in connection with electrical engineering should be 
touched upon. We have, however, endeavoured to make 


la huge undertaking that it can hardly be worked success- | 


fully by private enterprise, though private enterprise has | 
succeeded pretty well in America. 

The telephone is also under Government in this country 
in such away that we have two monopolies, one above the 
other, with what result everyone who tries to use a tele- | 
phone, or pays his telephone account, knows full well. | 
It may not be fair to compare London with towns of 
reasonable size in the matter of telephones; but £17 for | 
five years is a long price to pay for the curious sort of 
service we get in the metropolis. Since the Post-office | 
has begun to move in the matter, however, we have a | 
choice of rates; but the service has been notoriously 
worse. 











Fig. 1—-SUBMARINE MINE FIRING APPARATUS. 


our choice as varied as possible, and have sought to 
embody largely those things which display entire 
novelty. We have been unwillingly compelled to pass 
over without mention the great majority of firms. This 
is by no means because of any lack of merit on their 
part; quite the contrary. We have simply been debarred 
by reason of want of room from bringing to public notice 
much which possesses great interest. It is rather the 
fact of general British capability than the excellence of 
any particular maker which we wish to emphasise. That 
which has militated most largely against the development 
of the electrical industry in this country has been restri2- 
tions, legal and lay. We have set ourselves to show tha‘, 
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given a fair chance and equal terms, the British engineer | 
can hold his own against the world. The selection of 
machinery dealt with in this Supplement, restricted as 
of necessity it is, will, we venture to think, go far to 
uphold our assertion. 


PRESENT POSITION AND PROSPECTS OF 
ELECTRICAL ENGINEERING. 


In this article it will be our endeavour to compare the 
State of the electrical industry in the United Kingdom 
with its condition abroad. 

We may leave telegraphy out of account. It is a 
Government monopoly in most, if not all, European 
‘ countries, and is Teacins pretty equally managed and 





mismanaged everywhere. On the other hand, it is such 


As to the science of telegraphy and telephony, we are 
for the time being at a standstill. Any novelty that is 
catching from a newspaper point of view, such as wire- | 
less telegraphy, or even the writing telegraph, excites 
some attention. But we hear of little or no progress on 
the technical or scientific side. The relay for submarine 
cables is a remarkable exception; otherwise the theory 
and practice of sending messages by electricity is at a 
standstill. This is almost inevitable in the case of any 
sort of Government monopolies. It is not to anyone’s 
interest in particular to make improvements in the way 
of invention, because there is only one possible customer ; 
and departmental jealousies and official sluggishness 
tend to damp any enthusiasm that might otherwise show 
itself. It is not anybody’s fault; we must blame the 
system and grumble. 

In electric lighting, which is the oldest branch of large 
electrical engineering, the industry has settled down into 
a satisfactory state from an engineering point of view. 
People want more and more light every year; and they 
use more and more gas, more and more petroleum, and 
more and more electric light. There is no saying when 
it will end. Itis not a question of cheapness. Light for 
light, the incandescent burner is far and away cheaper 
than the electric light. Even when the trouble and cost 
of repairing broken mantles is taken into account, there 
is no real comparison. Again, in country houses where 
it is usual to have an oil engine and the electric light, 
acetylene is much cheaper; but, all the same, people | 
prefer the electric light. The English public is peculiarly 


| slow and conventional; and as the electric light was far 


the best thing, say, ten years ago, they are just becoming 


| aware of its advantages now, and they will not drop it | 


until many years after it is obsolete—if it ever is obsolete, 
which does not look likely just now. Apart from 
price, the advantages in the way of convenience and | 


| cleanliness are so overwhelming that there can be 
| no doubt the use of electric light is bound to increase | 


to many times its present extent. The introduction of 
the Nernst lamp may put electricity ahead of the 
incandescent mantle for street lighting; and, if promises | 
are kept, should reduce the price of fight by more than | 
half within the next few years. This will mean more | 
light, not less power ; and people will get more and more | 
careless and extravagant in their use of the light as it | 
becomes cheaper. 

The supply of electric light has, except in London, | 
fallen almost entirely into the hands of local authorities. | 
It is not an easy matter to say how far this is good or 
bad. A great deal depends on the point of view we take. 
In the early days the local authorities obstructed electric 
lighting in every way they could. Sometimes the 
obstruction was due to the gas interest; but in most | 
cases it was hatred of a new thing. Town councillors 


| pleasant or satisfactory. 


were too ignorant to know it was a good thing, and too 
timid to take up the lighting themselves; and, on the 
other hand, they hated the idea of letting companies in, 
in case they should make something out of it. Now it 
has somehow come to be understood that electric light- 
ing is a good business; and not only have all the big 
towns got municipal electric light, but all sorts of little 
places, where the chance of its paying, even if managed 
by private enterprise, is remote, are putting down 
stations. From the point of view of the maker of electric 
plant this spread of electric lighting is very satisfactory ; 
but even then there are many drawbacks. The average 
councillor is a very difficult man to deal with; 
and business relations are frequently anything but 
From the point of view 
of the ratepayer things are not so rose-coloured. 
That some of the large municipal stations pay there 
is no doubt; but there is also considerable doubt 
as to how much. Until municipal account books are 
kept in exactly the same way as those of private 


| companies it will be impossible to make any real com- 


parison. Councilmen are very anxious to do electric 
lighting because it increases their importance, and gives 
them patronage, and also allows them to indulge in a 
kind of socialism. Many of them are elected by the 
labour interest on purpose to violate the laws of political 
economy—a part they carry out very thoroughly. On 
the whole, though, the electric lighting done by local 
authorities is not as bad as it might be. But at all points 
the ratepayers’ interests are sacrificed. In practically all 
cases the work is done honestly ; and the local authorities 
are as a rule exceedingly proud of their towns, and work 
very hard to get the best result; the only fault is that 
they are the wrong people. They are not trained to do 
such work well, and they have Utopian and wrong- 
headed ideas about labour, and do the workmen an 
incredible amount of harm. 

In power distribution over large areas we are in one 
sense ahead of the rest of the world. In wild countries 
where there are water powers, overhead high pressure 
mains are put up to carry the power to great distances. 
But England is the first country to try treating a large 
area as if it were a town by laying down underground 
conductors, and feeding all the points of demand over 
thousands of square miles. At present we have one 
power station of this type at work, and another nearly 
ready; and we have a number of power companies 
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Fig. 3—-MINE EXPLODER. 


which have obtained Acts, and are trying to obtain 
money to carry out distribution schemes. All the most 
promising areas have been picked out by enterprising 
promoters. It is a very serious question, however, how 
far these distribution schemes will pay. That they will 
pay eventually there can hardly be any doubt; but the 
difficulty will be to get over the first few years when the 
mains are long, the capital sunk in them heavy, and the 
consumers few and far between. It will be very difficult 
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to make steam users realise the advantages of electrical 
power. The average steam user has no books that tell 
him the real cost of the engine. He does not even know 
what power he uses. He has an engine which gives 
something in “nominal horse-power,” or, perhaps, he 
bought it as, say, ‘a 100-horse engine.” He believes the 
engine is always giving a 100 horse, and that he always 
uses this power. If he is very technical indeed he will 
say that his engine is by the best makers, and good 
engines take 2 lb. of coal, so he uses 200 lb. an hour. 
The oil is just some taken from the stores and makes no 
matter. The engineman has to be there anyhow, 
because there always has been an engineman. Even if 
the power is much cheaper than steam engines the dis- 
tributing companies will find ignorance and prejudice 
very active against them. 

The power schemes have suffered greatly at the hands 
o: local authorities. The districts 
which need electrical power distribu- 
tion most are naturally those which 
have large industries, and that means 
districts which contain numerous 
towns. For instance, in Lancashire, 
Yorkshire, and in the Midland 
Counties, there are districts which 
are densely populated; the whole 
population almost being engaged in 
manufacturing industry; and the 
ground is covered with small villages 
and small towns, while there are one 
or more large towns with their 
suburbs. To supply such a district 
economically a power system should 
feed the large towns and the small 
towns, and all the country between 
them. But the large towns have 
electric stations of their own; and the 
small ones want to have them, so as 
to show that they are really as 
important as London. Now it would 
obviously be to the interest of the 
ratepayers and consumers in all cases 
to obtain their power from a large Firing Key 
station at low prices; but the local 
puthorities would have none of it. 
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Parliament for powers for a good district. But having 
got a district, and being free from competition from 
other supply companies, it would be wise to hasten as 
slowly as possible, so that they can learn from the experi- 
ence of the earlier companies, such as the South Wales, 
whether the undertaking is really likely to succeed or not. 

The power supply people are very much handicapped 
by having to put down underground mains. In America 
and in Switzerland overhead mains are allowed; and 
as we travel through Switzerland every here and there 
we catch the light on the copper wires going across 
country. 
system should not be adopted in England. The Board 
of Trade rules do not at present permit it, or, at any rate, 
are generally supposed not to permit it; but there is 
little doubt the authorities would allow overhead wires, 
if properly protected, to be introduced gradually. The 
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Their argument is that they have put 
up stations, and therefore outside 
people should not be allowed to come in 
and undersell them. They forget the other side of the 
question—that if the outsiders undersell them it must be 
owing to their bad management, or to some inherent 
difficulty in their supply. They also forget that their 
ratepayers are as much concerned as consumers of 
electric power as payers of rates. Their argument is 
that if a man has paid for a sewing-machine to make his 
own clothes, it is unfair that he should be allowed to 
buy clothes from anyone else; and Parliament should be 
asked to prevent anyone having power to supply him 
with clothes, lest he should injure himself by buying 
them, and thus putting his sewing-machine out of action. 
Of course, the real reason for the opposition is that the 
interest of the town councillors clashes with that of the 
ratepayers, so the ratepayers have to go to the wall. If 
the outside companies supply the town, the councillors 
have less patronage, and are of less importance, having 
less money to spend, and therefore less chance of culti- 
vating the labour vote. 

It may be urged that the ratepayers have the remedy 


Test Table 
Fig. 4—SUBMARINE MINES. 


supply company should not begin by asking to put 
10,000-volt cables along the side of the road ; but there 


are many places where cross-country overhead wires might | 


be used without any real objection. 


The next branch to be considered is electrical tram- | 
ways, or electric traction as it is called, because there is | 


little traction involved. The electric tramway has 


suffered very severely at the hands of municipalities. | 
They have always opposed tramways on the ground that | 
they spoil the appearance of the streets. This opposition | 
has kept this industry back about ten years. Now that the | 


craze for municipal trading is at its highest, we are 
having electric tramways put down everywhere at the 
ratepayers’ expense. Here, again, it is the ratepayers 
who have tocomplain. If their nominal representatives 
spend their money in providing cheap locomotion for the 
humbler portions of the community, they ought to 
throw them out at the next election; but if the better 
class will not go in themselves, there is no earthly use 
in throwing the others out. 


There seems to be no reason why the same | 
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| expect an enormous development in electric railways 
| It may be said that the problem of distribution over long 
| main lines is not solved yet, but that does not mean that 
| it will not be solved. As soon as the demand real] 
| arises the problem will very soon be solved. If one a 
| our great companies seriously asked for tenders for the 
| electrical equipment of its lines it would soon find that 
| there were solutions of all the difficulties. The rea] 
| difficulty in all these cases is to get people stirred up and 
| eager to do something, and to get the necessary money 
| together, without which nothing can be done. 
| In electrolytic work we are certainly behind the times 
| We have one large company making caustic and bleach, 
jand another making carbonate of soda and bleach by 
| British-born processes. We have also an electrolytic 
| copper refinery or two, and an aluminium and carbide 
| works run by water power ; and that is practically all the 
electrolytic work of importance in the whole country, 
Our chemical manufacturers seem very sleepy; and the 
| electrolytic people themselves are generally run by non. 
technical directors who have no courage and no enter. 
| prise. 

If a company formed for the purpose gets a 
| process to work it puts down the needful number of 
| engines, dynamos, and electrolytic vats to give the out. 
| put the capital demands, and then stops dead and lets its 
| rivals pass it. Then it eventually goes into liquidation, 
and people say that electrolytic work does not pay. It 
would astonish some of these gentlemen if they could go 
| across to Germany and see how their trade rivals work, 
| They would not find business managed by timid non. 
technical directors, and a few business managers and 
under-managers. It is probably no exaggeration to say 
| that not one of the English electro-chemical works keeps 
| a good experimental staff, or has any adequate experi- 
| mental department. The idea of keeping some intelligent 
| young fellows to experiment not only on improving their 
| own process, but on all sorts of other processes, never 
occurs to them. Now, no process can stand still and be 
| successful; the result is that our electrolytic industry in 
| this country is not likely to compete favourably with 
| other countries. One of the companies which works 
| processes which it did not invent, but imported from 
| abroad, now finds that it has not enough work to keep its 

machinery going. What does it do; set to work to 

cheapen its production so as to get a larger demand and 
| bigger output; or investigate other processes to employ 
| the power commercially? Not a bit of it; the directors 
| merely regret the circumstances ; that is to say, they sit 
| down and increase their already excessive water power 
by weeping into it, or they would do so if they were 
sufficiently interested in the matter. 

It is, perhaps, no exaggeration to say that if a process 
which showed signs of being good were brought before 
| the people who manage these limited companies they 
would not have enough energy even to employ an expert 
to examine the matter. 

With regard to manufacture of plant, we seem very well 
able to hold our own in incandescent lamps, and in small 
switches and fuses and fittings generally. The arc lamp 
is the sort of mechanism we would expect to be made 
cheapest and best in Germany or in France; but all the 
same, we hold our own fairly well in that department too. 
In heavy work, such as large station dynamos and in 
tramway and railway plant, orders go abroad very often. 
For transformers we hold our own. Tramway plant is a 
special case, as the municipalities held tramways back 
for some ten years, so that when engineers could at last 
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Fig. 5—-LIVERPOOL OVERHEAD RAILWAY MOTOR. 


in thir own hands. This is only partly true. The 
voting does not go as in limited companies, according to 
the pecuniary interest of the voter, but by number only; 
so th:.t educated voters are greatly in the minority. The 
small ratepayers score at the expense of the large by 
havirg municipal undertakings which do not pay, but in 
addition they are largely impressed by the vulgar fallacy 
that aay large body like the State or the municipality has 
unlimited money which arises out of space, and should 
therefore take up all sorts of speculations, and do all 
sorts of work that employs labour. The educated rate- 
payers have thus very little influence in selecting 
candidates ; but the matter is even worse. The best men 
will not stand for election. While the better class men 
refuse to stand for election they cannot complain if the 
people who are elected do not look after their interests, 
or play ducks and drakes with their money. 

In any case the power supply companies have an 
uphill fight before them. They are not allowed to supply 
people who would like to have their power, and they 
have the worst districts left to them. It is wise for any 
financial people who want to invest in power supply to 
stake out their claims now, that is to say, to apply to 





The electric railway is the most fortunate branch of 
electrical engineering. It is not controlled by muni- 
cipalities, and once it is started by competent engineers, 
and kept going by good technical men, the directors can- 
not very easily ruin it. The result is that we have been 
pioneers in the matter of electric railways, as in the case 
of the Liverpool overhead and the City and South 
London Tube. Now we appear to be converting the 
metropolis into a sort of anthill of tubes. Railways are 
exceedingly conservative. The electric tramways and 
the tubes will compel the railway people to adopt 
electrical traction in a very short time now, or else the 
railway companies will lose the suburban traffic almost 
entirely. 

The applization of electric haulage to ordinary railways 
is an exceedingly difficult and complicated matter, and 
it is all the more difficult because the electrical engineers 
know little of the real conditions and limitations due to 


| the exigencies of traffic, and the railway people know 


little about electrical engineering. But people must get 
about, and they want to get about more and more every 
day, so there is no doubt the railway people will have to 
consider the question very shortly, and we confidently 


Fig. 6-MOTOR ARMATURE. 


go ahead the Americans were so much in front of us in 
details arising out of experience that we could not com- 
pete. This state of things is gradually altering, and the 
American firms are putting down works in England which 
are English in everything but name. All the same, the 
| Americans are exceedingly sharp salesmen, and by hook, 
or perhaps more frequently by crook, they get orders for 
plant. There is no earthly reason why British plant 
should not be employed for the tubes, for example, but 
under the financial conditions that prevail, it is not 
likely much of the plant will be made in this country. 
We hope, however, for improvement in this respect. 
|is also said that we cannot compete with America or 
| Germany in price. The Americans, so it is said, sell 
| goods to England without counting the standing charges. 
If this is true, the question of how they make up their 
| books is quite unimportant ; it merely means that they sell 
| dear when they can get their price, and cheap where they 
| cannot otherwise extend their business. This, carefully 
| done, is neither unsound business, nor in any way 
improper. This sort of thing is not unknown here. Our 
| coal merchant is a high-class and somewhat expensive 
| West End dealer of the best standing, and does a good 
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business at high prices as such; but we write to him as 
the Cheap Cash Coal Company, or some such thing, and 
get the same coal some 20 per cent. cheaper. The same 
sort of policy is followed in many trades. Whether 
conditions of competition in America will allow of its 
being done with electrical plant there is another matter. 
As to Germany, the country, and especially the electrical 
industry, is in financial difficulties at present, and there- 
fore German makers export plant at very low rates. This 
is very unfortunate for English makers of electrical plant, 
but that is all that can be said. Their 
theory, that it is a religious principle in 
Germany to sell under cost price, will not 
hold water. It is a religious principle in 
Germany to run works in an orderly and 
methodical way, and to keep prices as low 
as possible by such means. 


SUBMARINE MINES. 


AN application of electricity about 
which but little is known outside a re- 
stricted circle is that to submarine mines. 
It is, of course, a matter of everyday 
knowledge that electric currents are em- 
ployed for exploding mines, whether sub- 
marine or land, or’ for the firing of 
charges in mines and in general excava- 
tion. It is the actual means employed 
which is known to comparatively few. 
Yet the subject is of great interest, and 
by the courtesy of the India-rubber, 
Gutta-percha and Telegraph Works 
Company, of Silvertown, we are enabled 
to give an account of the submarine 
system which this company has brought 
to a great state of perfection. It will 
give a good idea of one, at all events, of 
the methods employed for rendering a ' 
seaport town comparatively safe from 
destructive warship attack. Speaking 
roughly, electrically-operated submarine 
mines or torpedoes may be divided into 
two classes, in the first of which they are 
self-exploding when struck by the vessel 
which it is desired to destroy, and in the 
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vibrating, one of the contact pieces with which the 
spindle is provided comes into contact with either of three 
other contact pieces mounted on uprights and arranged 
round the spring at equal distances. Immediately con- 
tact is made an electric current flows through and heats 
a thin piece of high-resistance wire, and the charge is 
exploded. We shall have occasion to refer in detail to 
this firing arrangement later on. A number of torpedoes 
of this nature are arranged in a harbour mouth, say, in 
such a manner that a ship, no matter in what direction 





complicated series of electrical arrangements. A fairly 
simple case of harbour defence is set out in the illus- 
tration, Fig. 4, which will be found on page ii. Of 
course, the engraving only represents the various appa- 
ratus diagrammatically,and the shore portions are shown 
unduly enlarged. Nevertheless, the general scheme may 
be readily understood. In the present instance there are 
seven submarine mines and two shore observing stations. 
The seven mines are ali laid carefully in a_ line 
and in such a manner that the telescope and sighting 
arrangement placed at shore station A 
may look along them. Station A is con- 
nected by wire with station B, and both 








have Morse telegraphic instruments, by 
means of which either station may com- 
municate with the other. The teiescopic 
arrangement at A has but one fixed point 
of view. At B, however, the telescope is 
mounted on an instrument provided with 
a number of sights, ranged round an arc 
of a circle, each sight being in a line with 
the centre of rotation of the telescope 
and one of the mines. The telescope is 
capable of being swept round this arc, 
and as its axis of vision comes over one 
of the sights —and hence right over 
where one of the mines comes—an arm 
which is swept round with it makes 
contact with a contact piece. This is the 
case with each of the sights, and the 
result may be readily understood. Sup- 
posing a hostile vessel is approaching 
the neighbourhood of the mines, the 
look-outs at both A and B have her in 
the fields of their telescopes. By press- 
ing a key A sends a message to B that 
the ship is passing over the line of mines. 
B, with his telescope on the object, waits 
until the boat—-as shown by his telescope 
and observing are and contact makers— 
is over a mine, and then presses a key 
and explodes the mine. Of course .as 
shown diagrammatically in the sketch, it 
is possible to conceive that a vessel might 
steer a course so as to avoil the instru- 
ments of destruction beneath the surface 











second where the exploding current is 
sent at the required moment from an 
observing station on shore. These 
two classes may be, and sometimes 
are, combined. They are, however, used separately. 
In the self-exploded torpedo, which may be used, 
say, in foggy weather or at night, and which is 
moored at such a depth below the surface that it will be 
struck by a vessel approaching it, the explosion is 
brought ‘about by means of an apparatus consisting 
of a weight mounted on a spindle attached to a 
coiled spring. The impact of a vessel striking the 
cylinder containing this apparatus causes the weight 
to vibrate. This apparatus is shown in Fig.2, page i. In 


Fig. 7—-ALTERNATOR STATOR, 


she be steered, must strike one of them, while at the same 
time being so constructed and placed that the explosion 
of one does not detonate others in its vicinity. This was 
a trouble which was experienced in the early days of the 
manufacture of this apparatus, but it has been overcome. 
Cable connections to the shore render it possible for it to 
be determined which of a number of torpedoes has been 
exploded. 

A system of mines or torpedoes, any one of which may 
be fired at a required moment, demands a much more 


of the water. Such a proceeding, how- 

ever, would be impossible in actual war- 

fare, since from each ground - box to 
which the mines are shown attached may radiate seven 
other mines, which could be so placed that nothing could 
pass them, and each might be exploded at will by a 
modification of the observing ares and firing arrange- 
ments. 

Three kinds of mines are shown in the figure. The 
five to the left are what is known as buoyant mines, and 
they are fitted with circuit-closers for detonation when 
struck. The next isa grounded mine, and the next what 
is known as a conical mine, both these also being fitted 
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with circuit-closers. Cables run from each to a common 


Certainly it seems a safe forecast when one considers 


junction box, from which another cable runs to station B | how the gas engine has all the important points in its 
on shore. Here are arranged the necessary firing and | favour, while the steam engine has the advantage only in 
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Fig 8—BUILDING UP AN ARMATURE CORE. 


testing batteries, shown, of course, on a large scale. To 
the left is the observing arc, which is also shown in the 
engraving, Fig. 1, page i. It isnot necessary to go in detail 
into the eiectric connections. Suffice it to say, that at 
the desired moment the current from the firing battery 
can be connected by means of the observing are and firing 
key to the detonating arrangement in any particular 
mine. This consists of a small piece of fine platinum- 
iridium, or platinum silver wire, which the current can 
heat to a high temperature. From station B it can be 
readily told whether this fine wire is intact or not, since 
its resistance is accurately known; in fact it is part of 
the everyday régime of a mine station to test the various 
mines to which it is connected. The fine piece of wire is 
contained in an apparatus of which we give an engraving 
in Fig. 3, page i. Round the wire is placed a small quantity 
of meal powder, and also some fulminating mercury. A 
coiled spring will be noticed at the top of the apparatus. 
The whole is covered by a steel cylinder, which contains 
some 4} lb. of dry gun-cotton. The springis to keep the 
cotton compressed. The apparatus, covered by its 





Fig. 9—SEGMENTAL CORE PLATES. 


cylinder, is bolted into the mine case, which contains the 
charge—100 lb., 250 lb., or 500 Ib., as the case may be—of 
wet gun-cotton. 

The destructive effect of the explosion depends, of 
course, on several things—weight of charge, depth of 
immersion, relative position of inine and ship. In any 
event its moral effect is great, and there is no doubt that 
electricity has rendered port defence a matter of com- 
parative ease. An enemy hesitates long to approach a 
port known to be well mined. 


GAS ENGINES FOR ELECTRIC STATIONS. 
By G. H. BalLure. 


CouNTLESS years ago people prophesied that gas would 
soon replace steam in engines, but not yet can they point 
back and say, “ There, I told youso. Nothing daunted, 
though, they still keep on prophesying, Mr. Dugald Clerk 
being in the van with his words :—* My view is that the 
nineteenth century was the century of the steam engine, 
and that the twentieth century will be the century of the 
gas engine. Steam will ultimately be displaced almost 
entirely by gas engines.” 


a few points which are features of present engines, not of 


gas engines in general. Still safer does it seem when 
one remembers what a mystery a gas engine is, and how 





Fig 10—ARMATURE SPIDER. 


the steam engine has been dissected till every part of it 
can be expressed in curves and mathematics, with entropy 
diagrams Jurking in every corner. 

Our ignorance of gas engines is strikingly shown by 


ments on a steam engine of this size being read before 
one of the Institutions ! 

But to return to the present, and the gas engine ag jt 
is, it may be of interest to consider why it is that gas 


| engines find no place in electric supply stations, though 
| extensively used in other industries. 


First, as to cost, capital and running. The question 
of fuel enters into this, and may here be limited to pro. 
ducer gas. Town gas for small engines is cheap enough 
and a great convenience, but in large plants is too expen. 


| sive. On the Continent it is usual for gas companies to 


| supply at a much lower rate for power and heating 


poses than for lighting, and in consequence gas Ped 
using town gas are more general than with us. The only 
producer in general use is Dowson’s, burning anthracite 
The Mond producer, burning slack, is a new arrival, with 
the remarkable feature of being a source of profit from 
by-products, not a source of expense. The by-products 
though, are worth collecting only from plants of 500 
horse-power or over, and probably only from much 
larger plants when the load factor is near 10 per cent, 














Fig. 11—POLE PIECE. 


Without by-products much of the advantage is lost, 
and the necessity of an engine for blowing and washing 
the gas may counterbalance what advantage remains 
over producers burning non-bituminous coal. Till more 
experience has been gained of the Mond producer for 
plants of moderate size, the Dowson producer may be 
taken as alone available, or, at any rate, as typical of its 
class. 

The prime cost of a steam plant, including all accessory 
apparatus, such as pumps, condenser, economiser, but 
not stokers or coal machinery, may be taken at £14 to 
£15 per brake horse-power for a capacity of some 500 
horse-power. The corresponding cost of a Dowson gas 
plant and engines, erected complete, with accessories, is 
£10 to £11. For electric lighting work, with irregular 
loads, the latter figure should be increased a little to 
allow a margin of power, because gas engines cannot be 
forced, and are as chary of exceeding their allotted task 
as a trades union bricklayer. 

The fuel costs for gas plant may be reckoned on a basis 
of 1lb. of anthracite per brake horse-power hour on a 
steady load. In the discussion on Humphrey's paper 

















Fig. 12—BRUSH GEAR. 


| the Gas Engine Research Committee of the Institution | last year on power gas and large gas engines, the Swiss 


of Mechanical Engineers. This committee carried out | Locomotive and Engine Company quotes a consumption 
with extreme accuracy a long series of experiments on a of from 0°771lb. to 0°88]b. of Belgian anthracite for 
4 brake horse-power engine. Imagine a report of experi- | 40 horse-power engine ; this is an exceptionally low figure, 
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—— 
but for a larger plant 1lb. per brake horse-power hour | dence—be 


ig a safe average consumption. Taking into considera- | increased coal bill, attributable to many other causes. 





——— 








| furnace gas. 
| displace the burnt gases by a fresh charge. Two 








Fig. 13—-EQUAL WHEEL BOGIE TRUCK 


tion the high price of anthracite, the fuel costs of steam | 


and gas plant at full load are, at this rate, about the 
same. The gas engine, though, has the advantage as 
soon as the load factor falls. The engine itself heeps up 
its efficiency as the load falls better than a steam engine, 
and the stand-by losses in the producer are almost 
negligible. When it is remembered that 12 1b. of coal 
per unit sold is an average figure for central stations, 
the economy of gas plant is very evident. The staff 
required is about the same; if anything, less for gas 
plants. The repairs are certainly less; the accessory 
apparatus in steam plants which is so extravagant in 
maintenance is absent; the gas generator does not wear 
out like a boiler—the fire-brick lining takes the wear. 
The floor space required for the two plants is about the 
same. The gas-driven station has a wider choice of sites, 
because a large water supply is not necessary, but, on 
the other hand, a narrower one, because more of a 
nuisance. 

This is a long string of advantages in favour of the 
gas engine ; it remains to see why electrical engineers do 
not take advantage of them. 

First, the advantages are not nearly so important as 
they seem. Electric light stations are weighed down by 
their mains, till a 20 per cent. saving in the price of their 
generating plant is not much on the whole plant. Fuel 
economy is the strongest point in favour of gas plant, 
but a 50 per cent. saving in fuel is a saving of only about 


— 


yond perhaps a smoky chimney—is in an | uniformity-degree "—ratio of the maximum variation in 


| speed to the mean speed—is from Jy to z}5. 
This is good enough for electric lighting; but at half 
load, when the explosions are one in four or five revolu 
| tions, each explosion is visible as a flicker. Under such 
| conditions storage batteries are necessary, and alternate 
current supply impossible. There are three ways of 
| overcoming this difficulty ; one is to use the Clerk cycle, 
with an explosion every revolution; another is to use 
two cylinders, giving between them one explosion per 
revolution ; and a third is to discard hit-and-miss govern- 
ing and to throttle the gas or the mixture. The Clerk 
cycle is used in the Kérting and Oechelhiuser engines, 
|now widely used in large sizes for work with blast 
It requires an auxiliary pump cylinder to 


cylinders are placed either tandem, side by side, or 
facing each other. The last arrangement has been 
adopted by Crossley Brothers, as it leads to a good 
design of the engine framework. But as regards 
regularity in turning moment, most of the advantage pos- 
sible from two cylinders is lost, as in the cycle of four 
half-revolutions, the two explosions follow one another 
and leave two half-revolutions without explosion. The 
tandem arrangement is complicated by side connecting- 
rods, as the piston-rod cannot be brought into the ex- 
plosion chamber. Itis adopted, though, in many engines, 
and gives a much greater degree of uniformity with a 
given fly-wheel. The side-by-side arrangement is 
adopted in the large vertical Westinghouse engines, with 
three cylinders and cranks 120 deg. apart. This gives 
still better uniformity of motion, in spite of the greater 
irregularity introduced by the weight of the reciprocating 
parts. 

But the only thorough cure for irregularity is to discard 
hit-and-miss_ governing. Increase in the possible 
number of explosions per revolution merely reduces the 


The other evil found m yas engines is their irregular | load at which the engine can be worked without undue 


turning moment. 


Ninety-nine out of a hundred gas irregularity. Early gas engines were made to govern by 
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Fig. 14—FOUR-WHEEL BOGIE TRUCK; 


15 per cent. in the total cost. Then a gas engine has a | engines used in this country have single cylinders work- | throttling the gas supply, but very soon the hit-and-miss 


temper, and is liable to strike work without any proper ing on the Otto cycle, with hit-and-miss governing. 
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Fig 15—S:NGLE TRUCK. 


reason, 


clean valves, the engine will start back-firing or giving 
poor explosions, and then, if fairly well loaded, will stop 
altogether. Yet,if the valves be taken out, dusted and put 
back again, the engine will probably run for a week on end 
without a murmur. For electric light supply this is a 


serious defect, especially as one engine stopping work | 
may overload the others and so shut down the whole | 


station. Now, a steam engine, even in weak health, will 
go on doing its best, and always gives warning when it 
wants attention. This is much better for electric supply 


than the behaviour of a gas engine, though the latter never | 


does go really wrong. Humphrey mentions some very 
long runs made by a Crossley 60 nominal horse-power 


engine of over four months without a stop, at an average | 


of 115 indicated horse-power. This is very good work, 
and, I think, better than the experience of most people. 


But what a central station engineer wants is dead cer- | 
tainty in a run of a few hours, or, anyhow, fair warning | 


of anything wrong. The producer is responsible for some 
vagaries on the part of the engine, by supplying gas | 
of poor quality. Without experience nothing is more | 
difficult than to get gas of good and uniform quality ; but | 
a stoker, once he has learnt what the generator fire | 
should look like, can maintain a perfect supply without 
any trouble. And herein lies no small advantage. If 


the stoker fails in his work, the gas engine complains at | irregularity in turning moment is compensated by heavy | in under a sl ssur 
once; but if a boiler stoker stokes badly, the only evi- | fly-wheels till what the Germans call the “non- | Kérting engines, the dilution may be less. Anyhow, both 


With an excuse, such as dirty valves, this is | Such engines at their full safe working load ge about 
perhaps permissible, but occasionally with scrupulously | two explosions in five revolutions, and the consequent 


governor was adopted, as giving greater economy and 
more certain ignition at low loads. Mr. Dugald Clerk’s 
experiments on explosive mixtures of town gas and air 
show that maximum economy is given by a mixture of 
definite proportions, that as these are varied the economy 
rapidly falls off, and that beyond certain limits, which 
are not very wide, the mixture will not ignite with any 
certainty. - With blast-furnace gas, the limits between 
which the mixture is inflammable were found by Wagener 
to be proportions of gas to air of 4 to6 and 4 to1°5; 
these are rather wider limits than found by Clerk for 
coal gas. Crossley Brothers in their electric-light en- 
gines adopt a combination of the hit-and-miss and gas- 
throttling methods, by which, as the load falls, the 
mixture is weakened to a certain limit before any 
explosions are missed. But now continental practice is 
tending towards governing after the fashion of steam 
engines, by throttling the working fluid, which is not gas 
but the mixture of gasand air, and keeping the proportions 
of the mixture constant. When the engine draws in the 


| charge by suction, the remnants of burnt gases or, if well 


scavenged, of air, will dilute the mixture in greater pro- 
portions for small charges. When the charge is pumped 

















Fig. i6—-MAXIMUM TRACTION TRUCK. 


ight pressure, as in the Oechelhiiuser and 
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MECHANISM OF 20-TON GOLIATH CRANE. 
WIMSHURST, HOLLICK AND CO., LIMITED, SOUTH FAMBRIDGE, ESSEX, ENGINEERS. 
(For description see page ix.) 
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these engines are governed on this principle, and work 
well, without missing any explosions even at no load. 

This shows that governing by throttling the mixture is 
possible with reasonable economy, but as to what the 
actual loss in economy is, compared with hit-and-miss 
governing, there are no figures. Humphrey gives 
figures for the 60 nominal horse-power Crossley engine, 
mentioned above, which was worked for one year govern- 
ing by hit-and-miss, and for another year by throttling 
the gas. There is no appreciable difference in economy 
in the two years, but the test shows little, as the engine 
was running always at nearly full load. 

An explosion after a miss gives a better diagram than 
one succeeding an explosion, on account of the cylinder 
being more free from burnt gases and cooler, thereby | 
admitting of larger charge. This alone shows that at low 
loads less economy may be expected from throttle 
governing, and there is the further reason that smaller 
charges mean less compression, which nearly always Os Baal 
leads to less efficiency ; it remains to be seen whether the © Mineow 
lower efficiency is sufficient to outweigh the advantages 
of more steady running. 

In the later 600 horse-power Oechelhiiuser engines 
installed at Hoerde the governor acts on two independent i ; 
throttle-valves, one in the gas and the other in the air oil without any regard to the proportions of the mixture. |1 per cent. leads to a negligible phase-displacement 
pipe. I do not know whether the throttles are arranged The governor regulates the supply of oil, and ignition is| The real cause must be hunting in one form or 
to vary the proportions of the mixture as the quantity perfect, even with the small quantity required for another, started either by a cyclic irregularity or 
varies, but this could easily be done, so as to keep the running without load. by changes in load. If conditions are such as to 
proportion of the charge in the cylinder constant. I have dwelt at some length on this question of damp the swings the alternators remain in step; if they 

make them cumulative, the alternators must fall out. 

5 : Two alternators running in parallel have been compared 
EE ESE a EE ee = aaeaed ‘ : i to a long flexible shaft connecting the fly-wheels of the 
y ; oy See 1. i two engines, and I believe that the analogy is strictly 
' correct, as far as concerns their action in parallel running. 
Such a system of two fly-wheels on a flexible shaft has a 
natural period of its own, and it is easy to state the con- 

| dition that would produce swings that must inevitably 
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i Y.-- 25S Cehtres --\ RE ON ----- / fag | break the shaft. Suppose the engine governor has a 
i ib . oF | time-lag of half the period, then, if one fly-wheel retards 
At. 2 targnr Washe\ i | a little, the governor turns on more steam, but the engine 
here Md | hurries up only after half a period, that is, when the 
Ypead 4 Thick a | fly-wheel is swinging back and going too fast; the engine, 
y aF | therefore, makes it go still faster, and the surges become 
1 , | cumulative. - This can occur with the best-regulated steam 
| cea Neha | engine, and has often happened. In one instance parallel 
: J B.trips Tor Brush | running was tried in vain with large gas engines governing 
: ae" Tepe sais | “rereny| | | by a throttle valve, and the failure was found to be due to 





Cable Sweat dunere. « | the length of pipe between the valve and cylinder intro- 































/ Bs ‘. = ducing a time lag in the governing. When the valve was 
a PS Ay i fixed closer to the cylinder the alternators ran in parallel 
x / = Sectional Pian of Box fe —— B without difficulty. 

mG thro’ Lug er With Box Shown in Section ct As a rule, though, gas engine governors act very 
~ Centre of Striker pes siy 2 sete quickly, and there is no reason why coincidences of this 
jo ae a nature should happen less rarely with gas than with 
Te cae oe ai steam engines. Some other cause must account for the 

Fig. 17—SWING KNOCK-OFF SWITCH AND STRIKER. more frequent failures with gas engines. 
Rosenberg, in a paper read before the Hanover Institu- 
The whole difficulty of regulation has been surmounted | governing because I believe that hit-and-miss governing | tion of Electrical Engineers this year, pointed out an 
at a single bound in the Diesel oil engine. Air is com-|is the chief cause of the difficulty found in running | effect of cyclic irregularity on alternators in parallel 


pressed into the cylinder to a pressure of some 600 Ib. | alternators in parallel by gas engines. The cyclic irregu- | which is worthy of attention. An engine accelerates and 
per square inch, and is then at a temperature sufficient | larity of the Otto cycle cannot in itself throw alternators | retards synchronously with the variation of its turning 
to ignite and completely burn the smallest quantity of | out of parallel, as a speed variation in the cycle of | moment; the speed increases as long as the accelera- 
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| 
tion is positive, and so its maximum is reached when the | either steam or gas engines are due to the governing, 


acceleration is zero. Assuming that the turning moment | they could be overcome at one fell swoop by adopting 


varie 
the speed variation will lag a quarter period behind 
the acceleration. Similarly the displacement from the 
osition with uniform motion will lag a quarter period 
behind the speed variation, and therefore a half period 
pehind the turning moment. Now, since the synchronis- 
ing moment of the alternators is proportional to the dis- 

ce 
a and therefore tends to increase the irregularity. 
If the ratio of synchronising moment to the varia- 
tion of turning moment were beyond a certain limit, 
this increase would become cumulative. In general, 
the synchronising force is small compared with 
the variation in turning 
moment which gives rise 
to it, especially with 


ment, this lags also half a period behind the turning | 


s about the mean more or less according to a sine | the method advocated by Mr. Swinburne some ten or 
| twelve years ago, when parallel running was in an experi- | 


| mental stage. He insisted that the engines should not 
be allowed to govern themselves individually, but that 
the whole battery should be regulated by a single 
governor acting on a main steam valve, or else acting on 
| all the engine valves simultaneously. 

It would seem impossible for the alternators to get out 
of step under these conditions, and it is probable that the 
loads would be more equally distributed among the 
units. With individual governing the distribution of load 
depends on the fall in speed from full to no load, the 
greater the fall the better the distribution. With com- 


|for the lower half of 


the frame is in most cases 
| let down into a pit when inspection takes place. When 
dealing with motors of the size used on the Liverpool 
overhead railway—these being of 100 horse-power— 
such a proceeding would be most inconvenient, if not 
impracticable. 

The motors are of the four-pole type, the pole pieces 
being laminated and held in place by bolts passing through 
| to the outside of the shell, as may be seen in the illustra- 

tion. The field spools are made of copper ribbon, about 
2in. wide, wound with asbestos and mica strip between 
the layers, and insulated outside with mica and asbestos 
combination boxes, held in position by heavy braided 
tape. After winding, the coils are treated with a water- 
proofing and insulating compound and thoroughly baked. 
The armature, shown in 

Fig. 6 on the same page, 

is, as will be seen, slot- 





heavy fly-wheels, but it 
is clear from this that in 
putting gas-driven alter- 
nators in parallel it is 
most important to syn- 
chronise the engine as 
well as the alternators. 
If the two engines vary 
in turning moment equally 
and synchronously, this 
eyclic effect of the alter- 
nators is absent, but if 
one engine explodes while 
the other misses, the effect 
reaches its maximum, and 
the consequent increase 
in irregularity, though it 
may not be cumulative, 
makes the system less 
stable, and in any case 
increases any tendency to 
show flicker in the light. 
Although, in discussing 
this effect, the turning 
moment was supposed to 
vary to some extent after 
a sine law, the effect is 
the same even with so 
erratic a turning moment 
as that given by a single- 
cylinder Otto cycle engine, 
but any damping effect 
in the alternator circuits 
reduces the lag of the 
synchronising moment. 

The effect of the 
governor in this cyclic 
motion is very contrary ; 
it depends on the speed, 
which lags behind the 
turning moment, and so 
always acts in the wrong 
way. In the ordinary 
working of an engine, the 
cyclic speed variations 
are, of course, too small 
to affect the governor in 
this way, but its tendency 
is to act wrongly. 

Now, I believe that the 
reason of the difficulty in 
running gas-driven alternators in parallel may be found 
in resonance between the natural period of the alter- 
nators and the period of cyclic irregularity. The natural 
period of two alternators in parallel with fiy-wheels 
depends on their moments of inertia and their syn- 
chronising forces, and is difficult to calculate. With the 
large fly-wheel action usual with gas engines, the period 
is, I think, a matter of seconds. A gas engine running 
on an Otto cycle at 180 revolutions per minute 
has a period of two-thirds of a second when at full 
load; at lower loads it can have periods of 1} and 
23 seconds, and, considering the two engines together, 
there can be periodic motions with these times at fairly 
high loads. 
happens to be anywhere near one of these periods, there 
is every inducement for the oscillations to cumulate ; 





both the governor and the synchronising moments will | 
do their best to increase them. The longer the period of | 
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Fig. 19—TESTING CABLES. 


If the natural period of the alternators | 
| that, as originally designed, it was 


| with practically all electric traction 


the alternators, the more chance there is of its coming | 


into resonance with some periodic motion of the engines, 
for with irregular firing on one or both engines, other 
periods than multiples of two-thirds of a second could be 


| course, serving to form the mag- 


started for a short time, and would then be kept up by | 


be governors and alternators maintaining the irregular 
ring. 


| bearings. 


If this be the cause of gas-driven alternators falling | 
out of step, governing by the throttle valve should solve | 
| by a hinged lid fitted with fasten- 


the difficulty, and I believe, in fact, that where this is 
adopted no difficulty arises in parallel running. 
Bobrek a plant of four 800 horse-power engines with 
throttle governing, runs alternators in parallel, and it is 
said that full lo: 
without putting it out of step. Probably with throttle 
governing gas engines will 
engines in running alternators; that is, no difficulties 


will occur except rarely, when the governor has a time- | fields can be readily uncovered for inspection or 
lag just right for a resonance effect. If, as seems to be | repair, without entirely dismantling the motor. 
the case, all difficulties met with in parallel running of | general tramcar work the reverse of this is the case, 


can be thrown on or off one machine | 


on a par with steam | 


At | 
| the complete motor in its casing, and the strength of this 








Fig. 18-20-TON GOLIATH CRANE- 


bined governing the speed could be regulated to absolute 
constancy through the whole range of loads. I do not 
think that Mr. Swinburne’s arrangement has ever been 
used, but it seems well worthy of a trial; employing one 
governor to work each individual engine throttle, either 
by links or electrically. A governor on the main pipe would 
probably give too much lag, and an unequal action on the 
near and far engines. 


THE LIVERPOOL OVERHEAD RAILWAY. 


THE motor equipment of the trains on the Liverpool 
overhead railway has lately undergone an entire re-organi- 
sation. Like a number of other railways, it was found 


not capable of satisfactorily coping 
with its traffic when this was at its 
height at certain times of the day. 
It was necessary to obtain a greater 
acceleration, and to do this it was 
| decided to equip the trains with 
motors of greater power. The new 
machinery has been supplied by 


| Messrs. Dick, Kerr and Co., and 
‘has been manufactured at their 


wound, being in this re- 
spect similar to all other 
traction motors of the 
present day. With such 
rough-and-tumble work 
as traction motors expeti- 
ence, any other construc- 
tion would be impossible. 
Each armature coil is 
made with only one turn, 
and without joints, except 
at the commutator. The 
various coils are shaped 
on a former before being 
placed in position. The 
insulation of these coils 
is also largely composed 
of mica and asbestos, 
treated with a special in- 
sulating varnish, taped 
and baked. It may not, 
perhaps, be out of place 
here if we emphasise 
the desirability of former- 
wound coils, both on ac- 
count of their ready inter- 
changeability with others, 
and also because of the 
much greater ease with 
which repairs can be 
carried out. 

As will be observed, 
the commutator is of 
great size, and we are in- 
formed, though we have 
not had the opportunity 
of seeing them at work, 
that the commutation is 
perfect, even with double 
the normal load of the 
motor. The brush holders 
are placed in two sets 
towards the top of the 
commutator, and each set 
consists of two brushes. 
Each brush is fitted with 
a brass clamp which 
moves with it. A flexible 
ribbon of plaited copper, 
connects each clamp with 
the brush-holder supports 
and thence to the main cables from the controllers. We 
have been given the following figures, showing the rise 
in temperature of various parts of the motor after one 
hour’s run at full load :— 





Deg. Cent. 
Commutator... vex ae 
&:= Armature 39 
Fields eameroed 57 
tw Pinion bearing ... ... 14 
Commutator bearing... 9 


The bearings are made of bronze, and are provided with 
both oil and grease lubrication. Since the railway runs 
over head, special arrangements are provided for catching 
the oil as it runs from the bearings, and to return it to 
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works at Preston. As is the case 
motors now-a-days, the motor is 
completely encased in a cast steel 
shell, which forms a waterproof 
and fireproof casing, while, of 


netic circuit of the fields, and to 
support the armature and axle 


























The only opening in the 
casing is over the commutator and 
brushes, and this is securely closed 
ings. The illustration—Fig. 5, on page ii—shows 
may be readily appreciated. As will be observed, the 
casing, and hence the motor frame, is divided on the 
horizontal line, the upper half being removable, leaving 
the lower half supported on the car axles and the 
nose suspension. In this way the armature and 


In 





WWW 2 


Fig. 20—TESTING CABLES. 








iw 


the wells so that it shall not drop on the permanent way. 

| The gears are of cast steel, with the teeth cut out of the 

solid casting. The pinion is of hammered machine steel. 

The gear case is of malleable iron, made oil-tight. The 

| total weight of the motor and all its adjuncts complete is 

| 4887 lb., which works out at 43°8 lb. per horse-power. This 

weight is made up as follows :—Motor, 3945 lb.; gear, 

| 260 Ib.; housing, 140 Ib.; links, 40 lb.; key, 2 lb.; total, 
4387 lb. ; 

The motors have a bearing at-one end on the driving 
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axle, and are spring supported on the bogie frame at the 
other end. A motor is carried in each of the two cars of 
the train. 


THE HORNDEAN LIGHT RAILWAYS. 


Tue trains on the Horndean light railways are 
to be run by means of current generated in the 














Fig. 2I-AUTOMATIC PROJECTOR. 


first instance in the generating station of the Ports- 
mouth tramways. The distance between Horndear 
and Portsmouth is about 10} and 11 miles, but thc 
high-tension current is only to be sent to a substation at 
Purbrook, or about six miles. For this purpose for 





Fig. 22-CAR CONTROLLER. 


motor alternator sets are being supplied to the Ports- 
mouth Corporation by Messrs. Dick, Kerr and Co. 

We are enabled to give an engraving showing one of the 
combined sets—see the top of page iii—which have been 
designed to suit the circumstances of these railways. At 


though of course it will be soon seen that this is not the 
case. Still the impression is at first created by the fact that 
both the yoke rings are similar in form, and are both 
made of cast iron. Among the most noticeable features 
of the direct-current portion of the machine are the brushes 
and brush gear. The brush holders proper are carried by 
an apparently massive ring, which is in reality channelled 
at the back, so as to take the two leads and hide them 
from sight. This, while, as we say, giving a massive 
appearance, makes the machines look neat and tidy. The 
ring works in four bearings bolted to the yoke ring, and it 
is worthy of notice that although there is but little wear, 
yet these bearings are run in with a goodly thickness of 
white metal and bored out to exact size. Another point, 
which seems to call for attention is the form of the brush 
holders. The spindles carrying the brushes are, as will 
be observed, carried from both ends by means of a 
J-shaped holder, and the whole combination appears 
to be most substantial and trustworthy. Beyond this 
there is not much in the machine which has not appeared 
and been described in our columns in the cases of other 
machines coming from the Preston works of the makers. 
We may well, however, say a few words as to the con- 
struction of the three-phase machine. As we have 
already said, the stator frame is of cast iron, and it is 
made in two halves bolted together. Holes are cast in 
the sides to permit ventilation to the laminations. We 
are enabled to give an engraving showing the stator com- 
plete dismounted and with the rotor removed. The 
construction of the core and of the winding is readily 


seen. The laminations are held in the frame by means 
of bolts. Fig. 7, page iii., shows the stator. 


The winding is formed of separate coils well insulated, 
and evidently possesses great rigidity. The coils are 
former wound and embedded in rectangular slots, being 

















F.g. 23—RAILWAY CONTROLLER. 


held in them by wooden wedges. The connections 
between the coils are quite simple, and can be readily 
traced. So as to prevent the portions of the coils outside 
the core from being injured, they are covered with a 
casing bolted to the frame, the casing being pierced with 
numerous holes soas not to interfere with the ventilation. 
The shield is cast in sections, and is, as may be seen, 
readily removable. 

The rotor differs slightly from standard practice in that 
the coils are mounted on a steel rim. The pole pieces 
are made of laminated steel, and are held together by two 
cast steel plates. The upper part of the pole pieces is of 
a T-shaped construction, the lower part being dovetailed 
for fixing on to the rim of the rotor, and is held in posi- 
tion by means of keys. Should it be desired to remove 
the field coils from the pole pieces, this is effected by 
sliding the pole pieces from the dovetailed groove parallel 
tothe shaft. This operation may be accomplished with- 
out disturbing any other part of the machine. We are 
informed that the design of the pole pieces has been sc made 
that the electromotive force follows approximately a sine 
curve. In this type of machine, whenever the excitation 
voltage permits, it is the firm’s practice to wind the field 
coils with a single-layer of copper strip, bound edgewise, 
and insulated between the turns by means of a specially 
prepared fibrous insulation. The external surface of the 
windings is left bare, being protected by insulating 
varnish only, thus allowing a rapid heating radiation. 
We gather from figures supplied to us by the makers that 
during some recent tests made with these machines the 
temperature rise after a six hours’ run at full load was 
—e Fah. on the stator core, and about 70 deg. on the 
field. 

Four complete sets of this type are being supplied for 
the Horndean light railways. Two of the sets will be 


placed in the Portsmouth tramway station, and three- 
phase current at 5500 volts will be sent underground 


the alternator side of the combination will become the 
motor, the continuous current being taken from the 
direct current side to the line. The effective kilowatt 
capacity of these machines is 250. 


DESIGN OF CONTINUOUS-CURRENT GENERATORS, 


Tue development in the design of continuous-current 
generators has certainly been along the lines of simplicity 
with consequent ease of production and increased facijj. 
ties for repair. Ten years ago, among the dynamog 
made in this country, at all events, the multipolar 
machine was the exception rather than the rule. Novy. 

















Fig. 24—ARC DESTRUCTION. 


a-days it is the two-pole machine, for medium and large 
outputs, at any rate, which is the exception. The curse 
of electric machinery of early days was certainly that its 
design was not on good mechanical principles. Some of 
the older machines possessed—perhaps by accident 
perhaps as the exception to prove the rule—a certain 
amount of mechanical stability. But,on the other hand, 
very many types of dynamo were lacking in strength and 
defective in design. The machines of to-day have 
evidently been made to live, and while the design is not 
quite standardised and each maker has his own little 
methods, yet the general type is practically the same 
throughout. 

In comparing old and new machines one notices 
almost at once that the belt-driven generator is prac 
tically non-existent. Almost universally dynamos are 
direct-driven. As a result of this, speeds have fallen and 

















Fig. 25—MAGNETIC BLOW-OUT SWITCH. 


the sizes of armatures for a given output have increased. 
The commutator has undergone a complete revolution. 
It is much larger; it is also of excellent mechanical 
design, and the faults of its predecessors are unknown. 
Then, too, greater security is obtained by bolting the 
commutator to the armature spindle. Moreover, there 
is no comparison between the commutation at the two 
periods—then and now. Sparking was then looked upon, 
in many instances, as a more or less necessary evil which 
had to be endured, and which might be minimised by a 
careful adjustment of the lead of the brushes. To-day it 
is not an unknown sight to see machines with no means 








first glance the two machines appear almost identical, 


to a sub-station on the railway. At this sub-station 





of te the brushes. In place of the metal brush, the 
carbon block appears to reign almost supreme. The 
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commutator face would seem to be a thing of the 
in its stead the commutator assumes a dark 
surface most hard to scratch and of high wear- 
A great deal more attention is now ag 
Then, 


scored 
ast ; 

lished § 

aciby. 


ing ca ; c 
a tion and to the reduction of iron losses. 


to ventila 
20, the 
revious 


ly formed coils being placed in the slots. Such 
construction is 


very strong, and, moreover, there is no 


danger of the coils flying out and catching the pole 
pieces—@ by no means unusual occurrence in times 
one by. 


The magnetic properties of dynamos have been also 
eatly improved. There does not, however, appear to 
be unanimity among makers as to whether the yoke ring 
should be of cast iron or steel. Some makers went from 
cast iron to steel; some never discontinued the use of 
cast iron. Now we understand that one maker, at all 
events, has reverted from steel to cast iron, holding that 
the manufacture is cheaper and the magnetic curve of 
the machine better. Pole pieces, too, are not all made in 
the same way. Some are laminated throughout and 
have shoes of cist iron; some are of mild steel and have 
jaminated shoes. It is becoming much more general to 
cast the poles into the 

rings, though a number 

of makers still prefer to 


gr 


large majority of armatures are now slotted, | 





Fambridge, Essex. In our issue of May 23rd last we 
| illustrated a number of jib cranes which this firm had 
supplied for work at Limekiln Wharf. The mechanism of 
the present crane presents several features in common 


in several directions. The drawing at the head of 
| page vi. shows the general design of the gearing, and 
Fig. 18, page vii., represents the crane as it appears in 
the goods yard. It will be seen that, following its usual 
custom, this frm has arranged for all the motions of the 
crane to bé performed by means of one motor, which has 
a maximum capacity of 75 ampéres at 210 volts— 
15,750 watts, say 21 horse-power. As specified by Mr. 
S. W. Johnson, of the Midland Railway, the lifting speeds 
were to be :— 


24 tons at 50ft. per minute, 
5 4 25ft ” 
| ae 10-74ft. ,, 
Di» 5ft. 


And the travelling speeds, both transversely 
dinally, were to be at 60ft. per minute. 

We are informed by the makers that during the official 
tests these speeds were exceeded, even with a load above 


and longitu- 





use bolts. 

Taken as a whole, the 
modern direct - current 
dynamo has a solid and 
compact appearance, and 
its various parts are easy 
of access. It is notice- 
able, too, that all the 
arrangements—especially 
those of connecting cables 
—are neater and, if one 
may use the word in such 
a connection, more ship- 


shape. ‘ a 
The engravings—Figs. 
8 to 12, on page iv. 


—which deal with the 
construction employed by 
Messrs. Dick, Kerr and 
Co., Limited, may be 
taken as well illustrating 
what we have said. They 
are self-explanatory. 


ELECTRIC TRAM 
TRUCKS. 


We refer elsewhere to 
the tendency of makers 
of electrical machinery to 
extend their operations to 
objects beyond, though 
directly connected with 
electricity proper. In 
several instances the 
manufacture of tramcars 
suitable for electric trac- 
tion has been undertaken. 
One among these is the 
Brush Electrical Engi- 
neering Company. This 
firm has made a speci- 
ality of all parts of electric 
tramcars, and especially 
of trucks suitable for use 
in the construction of 
vehicles. Four types 
of such trucks we are 
enabled to illustrate. Fig. 
13, page v., represents 
what is known as the 
Brush standard equal 
wheel bogie truck. The 
illustration speaks for 
itself, and needs no explanation. The four - wheel 
bogie truck shown in Fig. 14, has a swinging bolster, 
supported on a combination of elliptic and_ spiral 
springs. The frame is made entirely of steel. It is 
cushioned over the journal box by two spiral springs. 
It is said to be serviceable for speeds up to sixty 
miles per hour. In the single truck, shown in Fig. 15, 
the frame is solid steel, supported on the journal 
boxes by eight laminated springs. The car body is 
carried on eight long movement coil springs, and four 
three-quarter extension elliptic springs, and the motor is 
supported on an independent spring base. The entire 
load is thus live weight. The four-coil springs nearest 
the ends, and the three-quarter elliptic springs support 
the car body when empty. In addition to this a spiral 
check spring is placed at each corner of the truck, to 
take the back-lash. The brakes are supported on coil- 
springs with the object of preventing their communi- 
cating any shock to the car body. The maximum traction 
truck shown in Fig. 16 is of solid steel, and has a fixed 
radiating point, swinging bolster, and centre bearing; a 
body bolster can thus be used. In this truck the amount 
of adhesion may be varied by placing the centre line of the 
load nearer the driven wheels, and by hanging the motor 
on the outside of them. 


ELECTRIC GOLIATH CRANE. 


Evecrrictry is being increasingly used for the working 
of cranes of every type. Much more, too, is likely to be heard 
in the future of its being used in this direction, with as 
a result a possible complete revolution in the methods 
universally employed up till quite a short time ago. We 
now propose to describe a 20-ton electrically-worked 
Goliath crane which has recently been put to work at the 
St. Pancras goods yard of the Midland Railway by 
Messrs. Wimshurst, Hollick and Co., Limited, of South 








Fig. 26—800 KILOWATT 2-PHASE INDUCTOR ALTERNATOR. 


that for which the crane was specially designed. Thus, 
we are told that 25 tons were lifted at the rate of 5ft. 4in. 
in one minute. 

The span of the crane is 45ft. 8in. between the centres 
of the rails on which it runs, and there is 20ft. clear head 
room under the girders. The two main girders are of 
box type, made out of angles and plates with tee 
stiffeners, on the top of which are riveted heavy section 
bridge rails. The end-carriages are constructed of H 
steel girders braced with channels. In each end-carriage 
are mounted three cast steel travelling wheels, one of 
which each side is fitted with a steel spur wheel for 
travelling. The motor is of the two pole type, and is 
fitted with carbon brushes which, we noticed, covered 
more segments of the commutator than is usual in 
machines of this type. As will be seen from the draw- 
ings, this motor drives the first-motion shaft through a 
set of balanced friction gear, which we described when 
illustrating the jib cranes already mentioned. We may, 
however, recall the fact that the motor pulley, which is 
covered with a friction material, revolves between two 
other pulleys which are joined by a belt, and one of which 
is movable in such a way that all three pulleys are 
caused to revolve by the nipping of the motor pulley 
between the two outside pulleys. An ingenious contriv- 
ance is added by means of which, should the belt have a 
tendency to run either to one side or the other, the shaft 
of the movable pulley is automatically tilted to a very 
slight extent, but sufficiently to allow of the belt being 
made to return to the centre of the pulley. This is done 
by reason of the arms carrying the movable pulley being 
provided with right and left-handed screws. Small fibre 
wheels, on which the belt impinges if it runs out of truth, 
can turn the-arms either one way or the other and so 
tilt the pulley spindle. 

There are two sets of friction reversing gear for operat- 
ing the travelling motions, and also two steel spur 


with these cranes, but it has been developed and improved | 


pinions sliding on feathers for change-speed gear for the 
hoisting motion. There are two hoisting motions, one 
for light loads up to five tons, and the other for those 
over this amount. There are, of course, two sets of 
hoisting barrels, the heavier being operated through three 
sets of spur gear, and the lighter through two sets. The 
main or heavy hoisting drum is screwed right and left- 
handed, and there is 2 to 1 purchase on the blocks, the 
load being sustainel on four ropes with a compound 
sheave. 

On a second-motion shaft is fitted the firm’s patent 
automatic mechanical brake, which is designed to sustain 
the load in any position, and to hold it securely there until 
it is released by means of a foot lever. There is also an 
emergency brake, should by any reason the first refuse to 
act, and, moreover, over-winding is provided against by a 
knock-off arrangement operated by the winding rope, 
which releases a catch when it has arrived at a predeter- 
mined position on the winding drum. The automatic 
brake consists of an internal brake whee] keyed on to a 
shaft, and fitted with a differential strap attached to an 
external brake wheel. The band brake on the outside 
wheel is held in gear by means of a weight to which is 

attached a foot lever. 
When the crane is hoist- 
ing, the small internal 
brake wheel is free to 
revolve, but when not 
hoisting the load tends 
to move the internal 
brake wheel backwards 
in the outside brake wheel, 
which causes a differential 
brake strap, worked by 
levers of different lengths, 
to grip. The lowering can 
be done by means of the 
outside brake. 

The longitudinal travel- 
ling is operated from the 
set of friction driving 
gear by means of bevel 
gear, through a square 
shaft carried by tumblers, 
and the cross - travelling 
motion is operated by 
another set of friction 
driving gear, through 
bevel and spur gear on 
the cross-travelling axles. 

The whole of the gear 
is mounted on an angle 
iron and plate frame, and 
the driver’s platform is 
constructed of channels 
and chequer plates, to 
which is fitted a grating 
through which the driver 
has an _ uninterrupted 
view of the load. The 
current is picked up by 
means of trolley wheels 
pressing up underneath 
on to wires running on 
insulators carried on posts 
at one side of the rails 
on which the Goliath 
runs. The same sort of 
method is employed for 

- conveying the current to 
the crab, and, in order to 
prevent the over-running 
of this, a knock-off switch 
is provided, which is 
actuated by two knock- 
off levers, one placed at 
each side of the gantry. 
We give a drawing—see 

Fig. 17, page vi.—of this 

knocking-off switch, tc- 
gether with the spring 'ever arrangement which actuates it. 
It is self-explanatory, and needs no further description— 
a remark which applies equally to the other drawing of 
the crane details. 

We have had an opportunity of seeing this crane at 
work in St. Pancras gocds yard, and we understand that 
it has given every satisfaction. 





PLANT FOR TESTING CABLES AT HIGH PRESSURES 
By Stuart A. RUSSELL. 


THE plant it is proposed to describe was installed some 
time_ago by the India-rubber, Gutta-percha and Tele- 
graph Works Company, of Silvertown, for testing sub- 
marine cable core at a pressure of 5000 volts, and it is 
specially interesting because it is, so far as I am aware, 
the first instance of a plant in regular use for factory 
testing in which the combination of a choking coil in 
series with the condenser formed by the cable has been 
employed with a view to keeping down the size of the 
generating plant required to supply the testing current. 

It is well known that, when an alternating-current 
pressure is maintained between the conductor and 
sheathing of a cable, an appreciable current in addition 
to any true leakage current has to be supplied, and that 
the magnitude of this condenser current may be con- 
siderable. For example, if we assume that the electro- 
motive force follows a sine Jaw—in which case the 
minimum condenser current is obtained—that the testing 
pressure is 5000 volts, the capacity of the cable under 
test 4 microfarads, and the frequency 100 ~, then the 
condenser current will be 12°5 ampéres; so that a 
60-kilowatt alternator would be barely large enough for 
the test. There are, however, two methods of reducing 
the size of generator required, both of them dependent 
on the introduction of an inductance into the circuit. In 
one a choking coil is placed in parallel with the dielectric 
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of the cable, in which case the generator must supply 
current at the full testing pressure, but need not supply 


a 

a pressure of 5000 volts, decided to use a choking coil in | circuit containing resistance, inductance and capacity j 
series with the dielectric, with the result that with this series, the impressed electromotive force necessary “1 
| force the current through the circuit may be split to 

into three components, viz., E,, the electromotive ri 
| necessary to overcome resistance; E,, the electromotive 
| force necessary to overcome inductance; and F. the 
| electromotive force necessary to produce the eee 


























denser current. Now E, is in phase with t! 

current, whilst E, is a quarter period in advan 
and E a quarter period behind the current. Referrin, 
to Fig. 19, page vii., if we draw a vertical line O A egy | 
| to Ex, E, will be represented by a horizontal line 0 R 

_the right, and Ex by a horizontal line O D to the lef, 
| Assuming a sine law, if our testing pressure igs E, the 


current which must flow in the circuit is C — 2mn KE, 


























| 
| vas nis the frequency and K the capacity in mieyo. 
| farads. The values of E, and E, can then be obtaineg 
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from the equations E; =C Rand E, =22nC I where 
L is the inductance in henries. If we now combine these 
several electromotive forces we getas the resultant of 0 4 
and O B the electromotive force O C necessary to overcome 
resistance and inductance, and as the resultant of 0¢ 
and O D we get O E, the electromotive force which jg 
required to force the current through the complete 
circuit. Since EC =O D and A C=O B, we have 
E A = Ex —E,, and therefore the impressed electro. 


motive force E = F*, + (Ex — E,)*. 


This last equation shows that the minimum value of 
E will be obtainedif E, = E,, and that E will then be 
equal to E,, the electromotive force necessary to over. 

































































come the non-inductive resistance in the circuit. This 
“an 

equality will be obtained when 10°C -=2rnCL 

2anK ‘ 


or when K L= 10° 
(2 # n) 


the product of capacity, inductance, and the square of 


;; that is to say, that K L n’, or 



















































































































































































0: 






































® 


Crarn Cour 


Fig. 30 

















the frequency must be kept constant, and therefore one 
| must be able to adjust the values of L and n to suit the 
| different capacities of the cable to be tested. To obtain 
| this adjustment the choking coil is divided into several 
| sections, the ends of which are brought out to terminals, 
| go that one or more sections can be included in the 
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Fig. 27—RUBBER GRINDING MACHINE. 


as large a current as that required to charge the cable ; 
whilst in the other a choking coil is placed in series with 
the dielectric, in which case the generator must supply 
the full charging current, but need only do so at a much 
lower pressure than that required for the test. 

The effects produced by the inter-action of capacity and 
inductance in an alternating-current circuit were pointed 
out as long ago as 1884 by the late Dr. John Hopkinson, 
in a paper read before the Society of Telegraph Engineers, 
but his work did not apparently attract much attention 
until six or seven years later, when certain phenomena 


occurring on the Ferranti cables from Deptford to 
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London were the subject of discussion, and papers were | 


read and articles written in the technical Press by Mr. 
Kapp, Professor Ayrton, Mr. Swinburne, 
Fleming, and others, all dealing with the effects of capacity 

and inductance in alternating-current circuits. After 

this little was heard on the subject for another ten years, 

when Mr. Mordey’s paper on “Capacity in Alternate. | 
current Working,” and the discussion on it at the Insti- | 
tution of Electrical Engineers, once more drew attention 
to the matter. One result of the interest revived by this 
paper was, that the writer, when asked to design a plant 
for testing cables of a capacity up to 4 microfarads at 
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| circuit, and a further adjustment is made by varying the 
frequency. ‘To get the latter adjustment without materi- 
ally altering the electromotive force given by the 
alternator, a motor generator with a double-wound 
/armature is employed, one winding receiving 4 
continuous current at 200 volts from the factory 
power and lighting circuit, whilst the other winding 
gives an alternating current at 420 volts. By 


Plan 


Swain 


| plant cables requiring 5 ampéres condenser current are | 


tested at 5000 volts with a generator having an output of 
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Fig. 31—CROMPTON POTENTIOMETER. 


As all your readers may not be acquainted with the | adjusting the excitation of the field in which this double- 
principles of this method, a brief description may be of | wound armature rotates, the speed of the machine, a! d 
interest. When an alternating current is flowing in a| therefore the frequency, can be varied through a cor- 
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siderable range without altering the alternating-current 

eloctro:notive force. ; 
The plant with its connections is shown diagrammati- 

eally in Fig. 20, page vil, Cc representing the continuous- 

current winding, and F the alternating-current winding 

of the motor generator, which is one of the Silvertown 











force of 420 volts is unnecessarily high, but although a 
much lower electromotive force might have been em- 
ployed, it was considered advisable to include a good deal 
of non-inductive resistance in the circuit, as this has a 
steadying effect, and minimises the variations of testing 
pressure due to the stight changes of voltage at the motor 








Fig. 32—COMMUTATOR GRINDER. 


Company's standard four-pole slotted-core :hunt-wound 
motors, wound with a second circui. on the armature, 
and fitted with collecting rings for the alternating- 
current winding, at the end, away from the commutator. 
The motor winding is connected to the 200-vult mains 
through a double pole switch and fuse B, and a starting 
rheostat D; and a shunt regulator E is provided for 
regulating the field excitation through a range sufficient 
to adjust the speed between 900 and 1200 revolutions per 
minute, thus giving frequencies of from 30 to 40~. The 
alternator winding has one of its terminals connected to 
the test tanks—that is to the sheathing of the cable— 
whilst from the other terminal the current passes through 
an adjustable resistance G and an ammeter A to the 

















Fig. 33-BRUSH TRAMWAY MOTOR. 


choking coil H, and thence to the conductor of the cable 
under test. The choking coil is built upon a wooden centre 
without any iron core, and consists of twenty sections, 
each well insulated with mica and varnished linen from 
one another and from the wooden centre. The total 
resistance of the coil is 190 ohms, and its inductance, 
when all the sections are in circuit, is about 25 henries, 
thus allowing lengths of cables having a capacity of 
about two-thirds microfarad to be tested, whilst for 
bigger capacities, as already mentioned, the inductance is 
reduced by leaving some of the sections out of circuit. 
It may be thought that the alternating electromotive 


terminals, and consequent variations of frequency. This 
variation of frequency, due to fiuctuation of pressure in 
the 200-volt mains, is not at all serious, as the fields are 
a long way from saturation, and any rise or fall of speed 
due to a rise or fall of pressure on the mains is in great 
part counterbalanced by the strengthening or weakening 
of the field, which is excited from the same mains. 


illustrated in Fig. 26, page ix., which represents the 
armature with the fields removed. The armature or stator, 
of course, is stationary. It contains ninety-six coils, each 
of which is separately detachable, let intc slots in the 
laminated iron ring, and keyed in position by hard wood 
wedges. The field coil, or field winding, consists of a 
| single coil placed inside the stator, and is stationary. 
| The rotating inductor, or rotor, is constructed with 
| twelve polar extensions on each side, and is entirely 
' devoid of coils or electrical conductors of any kind. It 
is, in fact, constructed entirely of steel. The outside 
bearing is fitted with loose brasses lined with white 
metal, and ring lubrication is employed. 


24-INCH AUTOMATIC PROJECTOR. 


THE Japanese, ever since their decision to possess a 
Navy, have been in the forefront to adopt the latest im- 
provements brought out in warship equipments. They 
seem to realise before the slower Western nations the 
importance of taking advantage of everything which may 
place them in a position of relative advantage as com- 
pared with those with whom they may come in contact. 
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Fig. 34—BRUSH TRAMWAY MOTOR. 


An example of this may be found in the wonderfully 
complete projector which is one of the latest additions 
which they have placed on board some of their torpedo 
boat destroyers and other like craft. The illustration— 
Fig. 21, page viii—shows a 24in. search-light projector de- 
signed and constructed for the Imperial Japanese Navy by 
Siemens Bros. and Co. It possesses such a number of 
interesting points that a somewhat lengthy description 
| seems to be called for. Some of its features appear 
readily on glancing at the illustration. They will, there- 
fore, not require detailed explanation. It will be 
observed, for instance, that there are two sets of lenses 
which can be moved near to or away from one another 
by means of a hand wheel, so that any beam, from one in 
which the rays emitted are parallel to one of consider- 
able dispersion, may be obtained. This may seem to 
imply a needless expense and extravagance, and yet this 
is not so in reality. It is necessary in practice to change 
| from one kind of beam to the other. To do this without 
an arrangement such as that just described would 
necessitate the removal or replacement of the dispersion 
lens, and these operations were customary before the 
adoption of two lenses. It was aby no means infrequent 
occurrence for a lens to be seriously damaged or lost 
entirely by slipping overboard when the change had to 
| be made in rough weather. This will be readily under- 
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Fig. 35—SECTION OF 45 HORSE-POWER TRAMWAY MOTOR 


TWO PHASE INDUCTOR ALTERNATOR. 


| stood by those who are conversant with the behaviour 


An 800-kilowatt two-phase inductor alternator has | of destroyers and similar vessels in a heavy sea. It may 


recently been completed 


by the Brush Electrical | become a question of either the lens or the men removing 


Engineering Company, Limited. It is intended to work | orreplacingit which shall go overboard. Naturally enough 


at from 2000 to 2200 volts. 


It is wound for 50 periods | the men save themselves. 


Should it be necessary, how- 


at 250 revolutions per minute. The general design is | ever, to remove both lenses, then the balance of the 
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projector may be restored by shifting it on the two 
parallel bars on its side. For signalling purposes there 
is a Venetian shutter fixed in front of the lenses, so 
placed that the leaves of the shutter, when open, come 
at points through which no light is passing. A depression 

















Fig. 36-1000 K.W. OIL-BREAK SWITCH. 


or elevation of 25 deg. below or above the horizontal can 
be obtained, and every movement may either be made 
automatically or by hand. 

The lamp is intended for a normal working current of 
100 ampéres, and the arc is always kept automatically in 





change from automatic to hand working, or vice versd, is 
performed by making or breaking the shunt circuit. The 
hand regulating wheel may be 





ing when approached in the opposite direction. It hag 
seven power and five brake notches, and the Spacing 





seen at the bottom of the casing. 
There is provision for adjusting 
the position of the arc both as 
regards height and proximity to 
the mirror, the mirror itself F 











being of the Mangin type, 60 
centimetres in diameter, and 
having a focal length of 425 mm. 

The pedestal is of steel, sup- 
ported on a cast iron base, and 
it carries a gun-metal turntable, cole) 
fitted inside with two electric O° 
motors, one for turning and the 
































the base plate and geared to 

the turntable. The tipping OO 
motor is secured to the spindle ene 3 
of the turntable and revolves 
with it, the current being con- 
| veyed to the motor through 





other for tipping the lantern. - fee 
The turning motor is bolted to ee tnt | | | | | 
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contact rings and brushes, the 





























rings being mounted on the 
| motor, which is geared to the 
|lantern. In the case of both 
motors there is a clutch by 


ty i Front View 











| which they can be discon- 
nected and the motions per- 
formed by hand. The turn- 
table consists of two main gun-metal castings, the 
upper one forming a revolving table, the lower being 
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Fig. 37—MULTI-BREAK OIL SWITCH. 


the focus of the lens. The carbons are inclined, the top 
or positive carbon being furthest from the mirror, and 
immediately in front of the arc, on the side remote from 
the mirror. As is usual, there is a carbon disc to prevent 
the rays of light being emitted without first impinging on 
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Fig. 38—O!IL BREAK FUSE, 


the mirror. On making the circuit the arc is struck by 
means of a series-wound electro-magnet, which pulls down 
the lower or negative carbon; the feeding is then performed 
by the movement of screws arranged to feed both carbons 
at the proper rate, the screws being moved automatically 
by the action of electro-magnets and friction gear. The 


| power working in parallel shall also do duty for the brak- 


fixed to the pedestal, and having a circular rack cast 
solid with it for hand turning. There is a switch in the 
pedestal for turning the current off, should this require to 
be done, at the apparatus, but there is also another 
switch which can be placed in a position removed from 
the projector, which switch is capable of controlling both 
turning and tipping motions by the manipulation of one 
handle, and which is provided with three sets of contacts, 
connected to resistances, by means of which three speeds 
of tipping and turning may be obtained. The various 
hand wheels may be seen in the illustration and their 
uses readily understood. The whole apparatus may be 
considered as the latest word in the design of automatic 
projectors of medium size. 


TRAMCAR CONTROLLERS. 


Ever since the introduction of the electric tram im- 
provements have continuously been carried out in 
controllers. One of the latest forms which we have seen 
and experimented with is that made by Messrs. Dick, 
Kerr and Co. It appeared to us smaller than any 
apparatus of the same kind capable of performing the 
same functions. Perhaps its main features of novelty are 
the form of arc-disrupting device and the arrangements 
for rheostatic braking. The former consists of an iron 
core extending from A to B—Fig. 22, page viii. This core 
is wound so that the magnetic fiux shall have proper 
relation to the direction of current flowing in the arc. 
The windings are covered with insulation, around which 
is placed a series of cylindrical thin copper rings C, so | 
arranged that each ring subtends a finger and contact. | 
These copper rings are kept apart by distance pieces of 
high-resistance material. The effect upon an arc created 
between a finger and contact is clearly shown in Fig. 24, | 
where 1 shows the are just formed, and the succeeding | 
figures follow the successive stages, until in 4 the arc | 
becomes so attenuated that disruption takes place. We | 
recently experimented with this device for some time, | 

and found that the spark when a current of 100 ampéres | 
at 500 volts was broken was instantaneously blown cut. 
For convenience sake the blow-out arrangement is 
mounted on hinges, so that it may be swung back—as 
| it is shown in Fig. 22—or entirely removed by simply 
| lifting it up. The blow-out device is short-circuited 
automatically when the controllers’ handle is either on 
| the full series or full parallel notches. 

| In connection with the rheostatic braking it has 
always been a difficulty to arrange for a sufficient 
number of brake notches without reducing to an incon- 
| venient minimum the distance between each notch. The 
| present controller has been designed to overcome this 
| trouble, by arranging that the three notches used for 





Fig. 39—HIGH POTENTIAL AMMETER. 


between them appears to be ample. The same principle 
embodied in tramway controllers is also adopted for 
| heavy railway motors, such, for example, as the new 
| 100 horse-power motors for the Liverpool Overhead 
Railway. Fig. 23 shows one of these controllers with the 
| casing removed and with the are disruptive device turned 
on its hinges. It does not call for detailed description. 

The system of blowing out arcs by magnetic meang 
| has been embodied by Messrs. Dick, Kerr and Co., in 
| various types of station and other switches, One of these 
| appeared to us to be of excellent design, and we are 
| enabled to give an illustration of it herewith in Fig. 25, 
| *Be blow-out device will be seen at the top, and the 
| general construction of the switch is too evident from 
| the figure to need further explanation. 


RUBBER-GRINDING MACHINES. 


| At the Silvertown works of the India-rubber, Gutta- 

percha, and Telegraph Works Company there are a 
| number of instances of extremely successful driving of 
| machines by motors through worm gearing. The 
| arrangement of one of these we illustrate in Fig. 27, 
page x. The motor, which is of this company’s own 
make, and which is rated at 150 horse-power 300 revo- 

| lutions per minute, is mounted with its axis at right 
angles to the axes of the rolls which it drives. It is 
| of the four-pole type, and is wound for 200 volts. The 
motor shaft has a worm mounted on it, which gears 
with a worm wheel. This is mounted on the same shaft 
asa pinion. This in its turn gears with a toothed wheel 
| Keyed on an extension of the shaft of one of the rolls. 
|The rolls are connected together by gear wheels of 
| different sizes, so that the rolls revolve at different 


| 
| 
| 
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Fig. 40 TWO-PHASE SWITCH BOARD 


speeds. It is this fact which causes the grinding effect, 
the rubber not only being drawn between the rolls, but 
being ground up at the same time. The fluctuations of 
power required to drive this machine are very great, 
and a great tax on the motor which, however, with- 
stands it excellently. It may, for instance, be required 
to start with a ‘very heavy load upon it, a load 
which for some moments may mean a current double 
that for which the motor has been built. Then, 
even in working, an enormous access of load may 
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e on without any warning, the work required depend- 


a oa the condition of the rubber put through the 
a. It is one of the most trying positions in which 


we have ever seen a motor, and yet it has been at work 
for some time now, and shows no sign of being the worse 
for its treatment. ; ‘ 3 F 

A distinctly interesting feature in this plant is the 
bearing which takes up the thrust of the worm. This 
bearing is known as Pattison and Gray’s patent, and it 
is well worthy of description. The thrust shaft where 
the bearing comes is turned down, and on to it are 
threaded a series of alternately placed steel rings and 
distance pieces, the whole being clamped tightly by 
means of a circular plate screwed tightly up against an 
elongated distance piece or sleeve, as may be seen in the 
enlarged drawing to the right hand in lig. 27, page x., 
which shows the bearing in part section to a larger scale 




















Fig. 41-FERRANTI TRANSFORMER. 


than that of the remainder of the illustration. The 
advantage claimed for this method of construction is 
that each thrust ring can be case-hardened by itself, and 
hence without injuring the shaft on which it is to work. 
The remainder of the bearing consists of alternate rings 
of phosphor bronze and hard steel, the bronze coming 
against the thrust rings on the shaft and taking up the 
thrust. These phosphor bronze and steel rings are either 
in halves or threaded on the shaft before the whole is 
clamped up, there being, of course, a slight amount of 
play allowed. Bearings made in this way run quite cold 
with ordinary lubrication, and in spite of the heavy work 
put upon them, and they evidently take up exceedingly 
little power. In another part of the works there is one 
motor driving a series of machines for rubber grinding 
and purifying in connection with no less than eight 
worms and thrust bearings. We saw this plant at work 
also, and it was noticeable that it took a long time to 
come to rest when current was cut off the motor after 

















Fig. 42—TRANSFORMER TERMINAL BOXES. 


it had been running. The company attributes its success 
with this form of gearing very largely to its thrust 
bearing. 


THE CROMPTON POTENTIOMETER. 


_ A Measurina instrument which has an extended use 
in direct-current electric lighting and power stations in 
this country is the Crompton potentiometer. It consists 
essentially of a long wire carrying a small current of 
electricity from a constant source. Given a wire of 
uniform diameter and quality throughout, the difference 
of potential between any two points is proportional to 
the length of the wire between those points. The diagram 
—Fig, 28, page x.—will serve to show how this fact 
is made use of in the instrument we are describing. 
Suppose the current to be flowing along the central wire, 
as shown by the arrows. If wires from a small battery 
@ be now connected, through a galvanometer and two 
sliding contacts ¢ c to the central wire, the contacts 





may be moved about until no deflection is shown on the 
galvanometer. The potential of the battery is then 
equal to the difference of potential between the two 
points on the wire. If, now, the battery a be removed 
and replaced by another battery b having sliding con- 
tacts c! c! on the wire, the position of no deflection 
may be again obtained. Then the electromotive forces 
of the two batteries may be compared, being in the ratio 
of cc and c! c'. 

Either potential or current can be measured by this 
apparatus, and in the following manner :—Taking, first 
of all, potential: if the electromotive force which it is 
desired to measure does not exceed 2 volts, then the 
method shown in Fig. 28 may be employed, a Clark cell 
being used for purposes of comparison. With higher 
voltages the arrangement shown in Fig. 29 is used. The 
method of procedure will be readily understood. For 
measuring currents almost exactly the same course is 
followed, saving that the whole current is passed through 
a known resistance—generally composed of manganin 
strip—and the difference of potential at its ends com- 
pared with the standard cell. The connections are then 
as shown in Fig. 30, where P is the known resistance and 
b b the points at its ends to which the wires are con- 
nected. 

The general connections of the potentiometer are shown 
in Fig. 31. The calibrated wire is arranged in fourteen 
coils, lettered A B, and a straight section B C, the 
resistance of the two sides being equal. One sliding con- 
tact Q moves over the terminals of the fourteen coils, and 
another R along the straight wire. The pairs of points 
whose potential differences are to be compared are con- 
nected to the switch K, whose levers M N connect 
them, one pair at a time, to the sliding contacts Q R 
through the galvanometer. The key H is arranged to 
complete the circuit through two resistances, which are 
short-circuited in succession as the key is depressed. 
The current required is derived from a small secondary 
battery G. An adjustable resistance, consisting of a set 
of coils D E, and a continuous rheostat F, is placed in 
the circuit. 


COMMUTATOR GRINDER. 


Many of our readers will be familiar with what is known 
as the Ferranti rectifier, which is an instrument whereby 
alternating current of high potential is turned into direct 
current, and is used for working arc lamps in series. The 
apparatus which we are about to describe has been de- 
signed for grinding the commutator, which forms part of 
the rectifier. Briefly described, the rectifier consists of 
a motor driven by the alternating current and having a 
commutator of special design directly connected to it. 
Used in connection with these two is a self-regulating 
transformer, which keeps the current at the required 
strength for working the lamps it is lighting. A necessary 
feature attaching to the commutator is that the circuit 
is periodically opened for a small fraction of a second. 
This, of course, causes sparking at the points where the 
collecting brushes touch the commutator. In the earlier 
forms of this machine the sparking was a much more 
serious evil than it is at the present time. Like so many 
other pieces of electrical apparatus, a great improvement 
has taken place in it during the last few years. A glance 
at the illustration—Fig. 32, page xi—which shows the 
collecting brushes removed, will show that four separate 
laminations of copper have been interposed between the 
two main portions of the commutator. These to a large 
extent eliminate the sparking and minimise its effect on 
the commutator. The wear, however, has not been 
entirely done away with, and it is necessary, from time 
to time, to true the surface up. 

So as to render the operation as little irksome as 
possible, Messrs. Ferranti have devised a special machine 
which is shown in position in the illustration. It con- 
sists of a framework which can be clamped to the base 
plate of the rectifier, and it consists essentially of a fast- 
running emery wheel, which obtains its motion by means 
of a belt driven from a pulley on the end of the rectifier 
shaft. In order to put the grinder in position it is 
necessary to jaa the brushes and to remove the 
various connections. 

The method of using it may be readily seen. Current 
is supplied to the motor which revolves and turns the 
emery wheel. There are two handles to the apparatus, 
with one of which the wheel can be advanced towards or 
drawn back from the commutator; with the other it can 
be gradually moved backwards and forwards. While at 
work the commutator itself is, of course, revolving, since 
it is coupled to the motor. The emery wheel, however, 
is revolving at a different speed, with the result that an 
excellent surface is produced on the commutator. 


ELECTRIC TRAMWAY MOTOR. 


Tur illustrations—Figs. 33, 34, and 35, on page xi.—show 
two outside views and a section of what is known as the 
Brush Standard 1202 traction motor. Itis rated for 45 brake 
horse-power at 500 volts, with a temperature rise not 

reater than 115 deg. Fah. for one hour’s continuous run. 

he motor is of the four-pole ironclad type, the arma- 
ture is of the usual drum form, and the motor is 
series wound. The armature has a laminated slotted soft 
iron core, with radial and longitudinal ducts for ventila- 
tion. The plates are assembled directly on the shaft and 
held in position by a key. The commutator is of hard- 
drawn copper plates insulated from one another and the 
bush by soft mica, allowance being made for wearing 
down lin. in diameter. The field coils are bolted and 
held in position by a laminated pole piece, which is 
bolted to the frame. The frame, or housing, is made of 
high permeability steel cast in halves, hinged and bolted 
together on the horizontal line, and is said to be prac- 
tically water and dust proof. 

A large opening above and below the commutator is 
provided to allow of access to the commutators. The 





method of suspension is what is known as the front or 
nose suspension, the motor being bolted to the suspen- 
sion bar by four studs on the frame of the motor. The 
armature bearings are lined with white metal, the axle 
bearings being gun-metal. The lubrication is effected by 
felt wipers dipping into an oil well under each bearing, 
and provision is made in the top of each bearing for 
grease lubrication if required. The gear is of the single 
reduction type, with a ratio of 4°86 to 1. The gear 
wheel and pinion are machine-cut and made of steel, and 
the whole gearing is enclosed in a malleable cast iron 
gear case, dust proof. The weight of the motor, 
exclusive of gearing, is 1949 lb., or some 43°3 lb. per 
horse-power. This motor is designed for gauges over 
4ft., and it is claimed by the Brush Company to embody 
all the principles which go to make up a first-class 
traction motor. 


HIGH-TENSION APPLIANCES. 


Perusrs no one firm has had a more varied and 
extended experience in the design of high-tension 

















4 
Fig. 48—SUB-STATION TANK TRANSFORMER. 


appliances than Messrs. Ferranti, Limited, of Hollinwood, 
near Manchester. The apparatus made by this company 
covers the whole ground from low-tension distribution to 
extra high-tension alternating-current arrangements for 
power transmission, but it is for high-tension apparatus 
that it is more especially known. Some eight years ago 
it designed, for the City of London Electric Lighting 
Company, the switchboard at Bankside. This was on 
what is known as the cellular principle, and this construc- 
tion met with such general approval that to-day one may 
see developments of the original design in the majority— 
we think we are right in saying this—of the alternating- 
current supply stations throughout the country. Messrs. 
Ferranti’s apparatus may therefore safely be taken as 
typical of first-class British electric practice in this 
particular direction. We have lately had an opportunity 
of going through the large new works which has been 
recently equipped at Hollinwood and devoted entirely to 
the manufacture of central and sub-station switchboards 
with their accompanying adjuncts. The works employ 

















Fig 44—SIEMENS’ F-TYPE MOTOR. 


800 hands, and are excellently equipped in every way. 
Perhaps the most noticeable large pieces of work going 
through the shops at the time of our visit were several 
high-tension three-phase switchboards for 5000 to 
6000 volts, and 500-volt combined traction and lighting 
switchboards for continuous-current distribution. 

Before going on to describe certain new and interesting 
devices recently produced by this firm,we may well consider 
for a moment the aims which it has kept in view in the 
design of all the switching and cognate apparatus it con- 
structs. Safety to attendants is among the - first 
of these, and but little danger would seem to exist with 
a Ferranti switchboard, for all high-tension connections 
are rigorously covered up. Mechanical strength and 
substantiality, together with simplicity to reduce chance 
of error in manipulation, are also claimed, and we think 
quite fairly. Certainly it is an advantage to have no back 
to the gear, or entanglement of cable connections, and 
equally certainly to have all the connections visible from 
the front of the -board is a good thing. Perhaps not the 
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least important point is that the entire construction is | two porcelain tubes inclined so as to touch their tops, and 
divided up into a number of strongly insulated compart- | filled with oil. These are fixed into the main body of the 
ments, in each one of which a separate appliance is | apparatus, which is made up of a porcelain holder pro- 
placed. Those who have had experience in working with | vided with a handle at the front for removing or replac- 
high-tension currents are the firstto appreciate the com-| ing the fuse. Into this holder a gun-metal fitting is 
plete isolation of the various parts. | cemented, containing the necessary contacts for operating 

Among the switches most recently introduced by | thefuse. A spindle fitted with revolving drums is placed 
Messrs. Ferranti for currents of extra high potential is | in this casting, each drum having a spring fixed to it, A 
what is known as the multi-oil-break switch. Its general | flexible copper conductor is also fastened to the drum at 
design and construction may be seen in Figs. 36 and 37, ! one end, and the other is provided with a suitable 
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View looking on End B! Section through C.D. 





Fig. 4¢—SIEMENS’ MOTOR. 


page xii., the first of which shows an outside view, and the | coupling, or ring, to which the fuse wire is soldered. 
second a longitudinal and transverse section. It is | The porcelain tubes are clamped into the other portion of 
intended for use with pressures varying from 7000 to | the gun-metal casting by a suitable gland, and an insula- 
15,000 volts, and the size depicted in the illustrations | ting field rises between the sets of glands in order to 
is designed to have a maximum capacity of 1000kilowatts. | prevent the passage of an arc from one pole to the other. 
In terms of current this means, of course, from, say, | 

143 to 67 ampéres. The switch itself comprises a 


Fig. 40 shows a Ferranti extra high-tension switch pane| 
arranged for two-phase working, and embodying all the 
three foregoing instruments. The high-tension bus bars 
which, however, cannot be seen in the illustration, are 
mounted on the top of the board in a chamber formed 
of insulating partitions. Immediately below the main 
bars, the high-tension ammeters are fixed, these instry. 
ments being placed directly in the high voltage circuit. 
In the centre of the board the oil-break switches are 





mounted, and for two-phase working are coupled together 
for operating from one handle. 

For machine panels, the switch is fitted with synchrop. 
ising contacts, the alternator to be paralleled being placed 
in circuit with the synchroniser by pushing the switch 
handle half way between the “on” and “ off” positions, 
In the bottom panel, contacts are provided for the oijj. 
break fuses, these slipping into the panel and making 
connection with the contacts at the back. The cables 
are introduced below the fuse plate, and arrangements 
are made so that the conductors are split up within a cage 
which serves the double purpose of protecting the cables 
and of sealing their ends against damp. 

As being part of a high-tension electrical equipment, 
we may well refer here to some of the types of trans. 
formers made by Messrs. Ferranti. The three figures, 
41, 42, and 43, show some of these. In the first two 
the transformer proper is clamped together by two solid 
cast iron plates at the top and bottom. The top plate, 
furnished with eye holes for lifting purposes, contains 
receptacles for receiving cable terminals, kc. The cables 
enter through glands, and it is possible, if desired, after 
these have been connected up to the terminals, to run 
the whole recess in with a preservative compound, thus 
affording means for sealing the ends of the cables, and 
ensuring against breakdowns on these connections. The 
transformers are of similar construction to those designed 
for use in water-tight tanks for street services and sub. 
station use, and we understand that this type has been 
used for the large two-phase scheme of the Midland 
Power Electric Supply Company. 

Fig. 43 represents the Ferranti corrugated sub-station 
tank and transformer, which has been designed to suit 
either concentric or single cables. This type of tank is 
intended for use in sub-stations, where the usual method 
of fixing transformer terminals by sulphur commound is 





porcelain box, projecting from one end of which is a 
handle “ A,” and from the other the main contacts “ B.” | 
The latter couple together two contacts arranged at the 
top and bottom of the switch slate, as seen in Fig.37, and 
there are besides a number of auxiliary contacts within 
the box. They are arranged on an ambroin barrel, in 
such a manner as to complete the circuit through a 
number of clip contacts fixed to the sides of the porcelain. 
On opening the circuit these blades leave the small 
contacts and provide fourteen breaks in series with one | 
another. The moving contacts form no part of the 
circuit when the switch is open, and merely act as 
bridging pieces when under circuit. The operation of the 
switch is as follows:—At the handle end two positions, 
“on” and “off,” are indicated. If the switch is in the | 
“on” position, the handle “A” is moved by means of a 
lever—not shown in this illustration, though it may be 
seen in Fig. 40, to which we shall refer later—which | 
causes the main contacts “ B” to come clear of the clips. 
The auxiliary contacts still remain in circuit, and current | 
passes through them. On moving the lever to the right 
“ off’ position a spring, which has been put in tension 
during the operation, expends its energy in quickly | 
throwing the auxiliary blades from their contacts on the | 
uplifting of a catch. The final break of the auxiliary 
blades takes place under oil, with which the entire box | 














is filled. The switch is also fitted with a synchronising | 
contact, which is brought into action by moving the | 
lever to a mid-position, half-way between “on”’ and “off.” | 
The complete switch is provided, as may be seen in { 
Fig. 37, with runners, which enable it to be slipped in and | When the fuse is in position, koth flexible bands are 
out of its panel should necessity arise, the replacement pulled up, and are in tension, owing to their respective 
| springs; and when the fuse breaks, the bands are coiled | 
up down at the bottom of the tubes by the action of these 
springs. In order to fit a new fuse it is necessary to fish 
down each tube with a hook till the ring, or coupling on 
| the end of the band, is caught. This must be a somewhat 
| awkward proceeding, since the oil used will be too opaque 
to see through, and this forms the only criticism we have 
| to make on this ingenious apparatus. After all, how- 
ever, spare tubes would always be kept handy with fuses 
| fitted, so the defect does not amount to much. Each 
fuse is made up with jaws at the back for making con- 
nection with contacts in the fuse panel, so that the fuse | 
may be readily withdrawn for examination or replace- | 
| ment. | 
An extra high-tensior ammeter has been designed to | 
work together with both the foregoing pieces of apparatus. | 
This ammeter is simplicity itself, and is shown in Fig. 39. 
| It will be observed that it works without the aid of 
|a transformer. The whole case of the instrument | 
is made of ambroin, or other material of high insulating 
qualities. The main coil is wound on a former, and 
slipped over an insulating projection at the back of the 
ammeter case. Contacts are connected to the ends of 


Fig. 47—VARIOUS 
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2aY. iss the coil, and arranged for plugging into fixed contacts in 
the ammeter panel. The projection at the back of the 
case is hollow, and is so arranged that a soft iron tube 
connected to the moving system which works the needle 
is drawn towards the centre of the coil fixed to the pro- 
of one switch by another taking but a few minutes. This | jection outside the case. The zero of the instrument is 





Fig. 4€6—BEARING AND BRUSH GEAR. 





construction is of admirable mechanical design. at the top of the scale, and an adjustable weight tends to 

To work in conjunction with this switch an oil-break bring the needle with the entire set of parallel links to 
fuse which is shown in section in Fig. 88, and which may | rest when no current is passing. The motion of all the 
be seen in side elevation in Fig. 40, has been designed. | moving parts is damped by a plate which moves in an 
The use of the oil serves the double purpose cf quenching | oil bath fixed to one side of the case. When in position 
the arc when the fuse melts and—so we are informed— | in its panels the zero of the instrument can be adjusted 
of damping any rise of potential which may take place | by means of a levelling screw in the lower ammeter 
from capacity or other static effects. The fuse, a number | slate. Its general construction is too evident from the 


of which it is customary to use in parallel, consists of | drawing to need further description. 








PARTS OF MOTOR. 


not advantageous. In order to obviate the necessity for 
the use of compound the porcelain bases have been 
specially designed. Tanks for some sizes have also been 
made corrugated so as to give considerably larger cooling 
surface. They are stated to be perfectly water-tight, 








Fig. 48—MOTOR IN. JIG. 


the joint of the lid being machined and the glards 
packed. 


MOTOR CONSTRUCTION. 


A VISITOR now-a-days to the works of electrical manu 
facturers is struck by the comparative fewness of small 
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sized generators which are being constructed, and by the 
vastly increased number of motors going through the 
shops. The reason is not far to seek. Ten years ago, 
say, the central supply stations were in their infancy. A 
number were in existence, of course, but quite a small 
percentage of those now running. The number of small 
producers of electricity was, on the other hand, compara- 
tively greater, and they needed generators. To-day, for 
the major part, they can obtain current more cheaply 
from a central supply; and this seems to become more 
and more the case as time goes on. Doubtless when the 
large central supply works now under construction get 
into full operation, the “ private generator,” if we may 
use such an expression, wil be relegated further into the 
background. In any case, the fact remains, the small 
generator does not appear to be constructed in anything 
approaching to the numbers turned out in the first years 
of electric lighting. In its place the motor is now pro- 
duced in ever-increasing quantity. It has taken some 
time, perhaps, to persuade the power user that there are 
possibilities in an electric motor unpossessed by other 
sources of power. It was hard to make him believe that 
a change to electric driving could make for economy. 
It is not to be wondered at. We Britons are conservative 
tothe core. It takes a long time for us to make up our 
minds to a change. It is hardly too much to say that, 
generally speaking, it takes too long, though there are, of 
course, notable exceptions. 

Having made up his mind, however, that electrically- 
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Fig. 49—THREE-PHASE TRANSFORMER. 


produced power, judiciously applied, was the thing to use, 
the British manufacturer commenced ordering motors. 
Perhaps having learnt a lesson from the other side of 
the Atlantic, but at any rate with praiseworthy energy, 
the manufacturer has set to work to meet this huge 
demand—for indeed it is erormous—in exemplary 
fash'on. Whatever works are visited, there are to be 
found special arrangements for the economical and rapid 
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production of efficient motors. The actual methods 
employed, the special features of the motors made, may 
vary, but, taken all round, economy in production and 
efficiency and excellence in the finished article may be 
taken as the objects aimed at and attained. 

We have been specially struck, lately, by the thorough- 
ness with which the problem has been met by several 
makers. Among these may certainly be ranked Messrs. 
Siemens Brothers and Co., Limited. We have recently, 
during a visit to the works of this firm at Woolwich, seen 
various types and sizes of motors in course of construc- 
tion. Here the aim has been to secure absolute inter- 
changeability of parts in motors of the same size. 
Having arrived at what it considers the best arrangement 
and proportionment of parts for its type of motors, the 
firm proceeded to standardise them and to construct 
apparatuses of such form that each motor must be to a 
minute fraction of an inch similar in every part to all 

















Fig. 50—60-KILOWATT TRANSFORMER. 


other motors constructed by means of the same apparatus. 

One particular type of motor will serve us for explana- 

tion. Let us take, for example, that known as type F. 
| This is made in eight sizes, varying from 3 to 40 horse- 
| power inclusive. All have four poles, and the armatures 
| are removable from the commutator end. The sectional 
| views shown in Fig. 44, page xiii., and Fig. 45, page xiv., 

show the general design possessed by all eight sizes. 
| There is one fixed and one movable bearing, and the 
whole framework is in one piece of cast iron. The poles, 
cut off in lengths from ordinary rolled mild steel round 
bar, by means of band saws, are provided at the inner 
ends with a V groove cut in the lathe. This end is cast 
solid into the ring—a very frequent practice now-a-days. 
The frame, with its pole pieces cast in, is secured just as 
| it comes from the foundry in a jig of specially-designed 
form, this work being done by experienced fitters. 
Practically speaking, no further fitting is done upon it. 
The feet are planed or milled, the necessary facing done, 
the various holes are drilled, and, in fact, every operation 
is performed save boring, and everything, being done to 
|template in the jig, is reproduced accurately in each 
instance. Where a number of holes have to be drilled 
in the same plane this is done in a multiple drilling 
machine. The frame in its jig is taken from machine to 
machine, and not removed from it until all processes are 
completed. The boring is performed on a specially- 
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designed machine, which does all the necessary boring at 
one operation. The machine is constructed to receive 
a different bed-plate for each size of motor, holes being 
drilled in the bed-plate to correspond to the holes drilled 
in the feet of the motor. As these are all drilled to 
template, it follows that the boring of every frame must 
be exactly similar as regards position, only diameter 
requiring adjustment. The bearings are bored exactly to _ 
gauge, and the commutator end bearing plummer block, 
is bolted to a circular seating on the frame, the latter 
being accurately bored to gauge. The bearing bushes 
are of cast iron with white metal run in, and oiling rings 
are used. 

The armature is of the slotted drum-wound type, and is 
wound with formed coils. Here, again, everything is 
interchangeable. The spindles are turned in the lathe 
roughly to size, but finished accurately with high-speed 
emery grinders. The plates of which the core is built up 
are stamped to gauge, and any armature coil will fit any 
armature. The same remark applies to the com- 
mutators ; they are all interchangeable. 

Each pole is drilled with a hole in the centre of what 
is eventually its inside face, and these holes are 
tapped before the poles go to the foundry to be cast into 
the ring. These tapped holes are to receive screws which 
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Fig. S—-WATER SWITCH. 


bolt on laminated pole shoes made from thin sheet plate 
stamped to gauge and riveted together. These shoes 
serve to keep the field windings in position. Indeed, we 
are informed that any part of the machine may be made 
for stock with the confident knowledge that it will fit any 
other machine of the same size. 

Messrs. Siemens are not alone in adopting this method 
of interchangeable manufacture. Besides securing 
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simplicity and accuracy, such a system as we have out- 
lined must mean economy cf production—a subject which 
daily becomes of more importance. 

A better understanding of the simplicity of design may 
perhaps be obtained by a glance at Fig. 47, which shows 
all the pieces of a motor of this type dismantled and laid 
near one another. It will be seen that the complication 
is not great. Fig. 46 shows the outside bearing fitted with 
rocker, brush gear, &c., and. Fig. 48 a frame in a jig. 


THREE-PHASE ALTERNATOR. 


THE alternator shown on page xyv., which is of Messrs. 
Johnson and Phillips’ make, has a capacity of 1000 kilo- 
watts. It can give three currents, differing 120 degrees 
in phase, of 115 ampéres at 5000 volts at a speed of 150 
revolutions per minute, with a frequency of 50 complete 
cycles per second. The core is supported in a cast iron 
circular shell. The armature windings are embedded in 
the former, being wound through mica tubes. These 
coils are former wound, and are held in by wedges. The 
armature windings terminate in gun-metal blocks, 
insulated and mounted on a marble base fixed on the 
machine. The field magnets consist of steel poles, with 
laminated tips arranged alternately north and south, each 
pole having separate magnetising coils. 

The transformer—-which is shown in Figs. 49 and 50, and 
which may be taken as representing the general type of 
three-phase transformer made by Messrs. Johnson and 
Phillips—is of the three-limb vertical pattern, and. the 
ratio of transformation is from 5000 to 364 volts. It is 
connected up star fashion, and provided with a terminal 
at the neutral point of the secondary side, thus giving 
210 volts between any outer and the neutral. The 
transformer gives a current in the secondary circuit of 
95 ampéres per phase, and is wound for a frequency of 50 
complete cycles per second. The cores are of octagonal 
section, and the plates are interleaved, so as to form a 
complete magnetic circuit. The primary and secondary 
coils are wound on concentric cylinders of micanite and 
paper. The capacity of the particular transformer shown 
is 60 kilowatts. 


PUMPING PLANT FOR SYDNEY. 


Ay electrical pumping plant has just been shipped from 
Manchester by Messrs. Mather and Platt, Limited, which 
presents some points of interest. Especially is this the 
case in respect.to the promptitude with which the plant 
has been made and despatched to its destination. The 
order for the plant was received on August 14th, by cable 
from Messrs. Gibson, Battle and Co., the Sydney agents 
of Messrs. Mather and Platt Limited, and the whole of it 
vas put on board s.s. Medic, which sailed from Liverpool 


PLANT 








FOR 


on October 23rd, leaving nine weeks for the manufacture. 
We always like to call attention to cases of this kind. 
Another point which we think is well worthy of mention is 
that the whole plant from steam engine to pump was 
constructed by one firm. Indeed, it would seem to be the 
tendency of modern electrical works to make as much 
plant as possible outside pure electrical machinery. 

We took an especial interest in this plant, and were 
enabled to witness, by the courtesy of Messrs. Mather 
and Platt, the final stages of its construction and testing. 
It consisted of a combined engine and dynamo with 
surface condenser, and a combined motor and high-lift 
centrifugal pump, together with two switchboards fitted 
with the necessary instruments, &c., one for each end of 
the line, and a special motor starting switch. It is 
destined for pumping water for the Sydney water supply, 
the pump being installed at a distance of one and a-half 
miles from the dynamo. 

The engine of the combined set is one of Mather and 
Platt’s double-acting open vertical marine type, compound 
and condensing, capable of indicating 500 horse-power 
when running at 150 revolutions per minute, with 160 Ib. 
of steam. 

The dynamo is carried on an extension bed-plate, the 
armature spider being bolted directly to the outer face of 
the boss of the engine fly-wheel. The dynamo has eight 
poles, and is compound wound to give an output of 
550 amperes at 550 volts. The yoke ring of cast steel is 
circular and in two parts. The poles are of cast steel, 
the pole shoes being specially shaped with the object of 
providing uniformity of magnetic flux, and of giving 
fixity of lead under varying load. The shunt and series 
windings are wound on aluminium spools, into which the 


pole pieces are slipped, before the latter are bolted up to | 


the yoke ring. The armature is drum-wound, the in- 
sulated stranded conductors being placed in slots cut in 
the core plates. 

Coming now to the pumping plant, the electric motor 
is similar in construction to the dynamo already de- 
scribed, save that it has only four poles, which are cast 
in one with the steel yoke ring, instead of being bolted 
to it, and is shunt wound. It is intended to work with 
500 volts at its terminals, and to give out 345 brake 
horse-power when running at 720 revolutions per minute. | 

Directly coupled to the motor is the high-lift centri- | 
fugal pump, as will be seen from the accompanying engrav- | 
ing. It is designed to deliver 2800 gallons of water per | 
minute to a height of 265ft. Now, 265ft. corresponds to a 
pressure of 112 1b. per square inch, and at the test at the 


works before shipment the gauge showed 119 lb. | 


SYDNEY WATERWORKS. 


MATHER AND PLATT, LIMITED, MANCHESTER, ENGINEERS. 
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This consists of a cast iron square tank, standing on four 
porcelain insulators; the tank is filled with water, to 
which a small quantity of soda has been added to increase 


its conductivity. Fixed across one end of the tank, but 
insulated from it, is a wrought iron shaft; this carries 
two cast iron blades in the centre, and at one end outside 
the tank an insulated hand wheel. Attached to the rear 
side of the shaft is a piston, working in an oil dashpot, 
to prevent the switch being operated otherwise than 
slowly. An insulated terminal on the tank is in connee- 
tion with, say, the positive supply main, and through a 
flexible spiral copper band with the shaft and cast iron 
blades; a second terminal, not insulated, on the tank is 
in connection through the armature of the motor with 
the negative supply main. The shunt magnets of the 
motor are connected on the one side to the negative 
supply main, and on the other to one end of the coil of an 
electro-magnet fixed to the front of the tank, which serves 
as a safety lock and automatic release for the switch. 
The other end of the electro-magnet coil is connected to 
a spring contact with carbon tips dipping below the 
surface of the water in the tank, and also to spring con- 
tacts into which enters a knife switch affixed to the main 
shaft. 


On moving the hand wheel round, the blades first make 
contact with the water, and immediately afterward one 
of them is in metallic contact with the side spring 
mounted carbons below the surface ; this completes the 
circuit through the shunt winding of the motor and fully 
excites the field; at the same time the magnetic lock and 
release is energised. The next gradual movement of the 
hand wheel brings the knife switch into the corresponding 
spring jaws, short-circuiting the under-water carbon 
contact, which is only in action at the first making and 
last breaking of the current, and thus prevents any 
injurious sparking. A small current is now passing 
through the motor armature by way of the insulated 
terminal, the spiral copper strip, the shaft, blades, water, 
tank, and insulated terminal; by further depression of 
the blades into the water, a larger and larger surface is 
immersed, and the resistance in the armature circuit 
gradually reduced, until, finally, two knife switches, 
affixed to the blades, enter two spring contacts on the 
iron box, and the whole water resistance is cut out. At 
the same moment the electro-magnetic lock acts and 
holds the switch “on” in opposition to a counterpoise on 
the hand wheel; should the supply be interrupted, this 
electro-magnet ceases to act, and the counterpoise carries 
the switch over into the “off” position. The foregoing 
will be made clearer by glancing at the accompanying 


The motor is started by a combined water resistance drawing, Fig. 51, page xiv., which shows the apparatus 


and switch, which possesses several features of interest. | diagrammatically, 
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TH AFRICA FROM AN ENGINEER'S 
POINT OF VIEW. 
SSIBILITIES IN THE ORANGE RIVFR COLONY: 
(By our Special Commissioner.) 
BLOEMFONTEIN, November 18th. 

1854 the British withdrew from the “ Orange River 
Sovereignty ” on the advice of a certain Commissioner, 
who had reported that the place was “a desert and 
practically valueless.” ¢ ; 

The greatest experts make mistakes at times. A 
celebrated English engineer once reported that to join the 
Mediterranean with the Red Sea by a canal would be an 
impossibility. Many men have condemned the Rand as 
q goldfield, and among them an American gentler:sn who 
is admittedly one of the greatest authorities on mining 
now living. And so the Orange River Sovereignty 
became the Orange F'ree State, and a few months ago, in 
circumstances on which I need not insist, it became 
necessary for Britain to take it back Then we re-named 
it the “Orange River Colony.” And now what of this 
«yalueless desert?” What sort of a place have the 
Boers and Britons, who lived here side by side, made of 
it during the nearly fifty years that have elapsed since 
the verdict of that British Commissioner ? 

The Orange River Colony has been obscured from the 
notice of the world by its position. To the north of it 
glitters that Eldorado of South Africa, Johannesburg. On 
the west blaze the diamond mines of Kimberley. On the 
east lies the go-ahead colony of}Natal; and on the south 
it is cut off from civilisation by hundreds of miles of 
Karoo country, where “everything would grow if there 


were only water,” we are told; [but where, alas ! 
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The mean rainfall of the Colony is about 22in., which 
would be good enough if it would fall when it is wanted. | 
As in the rest of South Africa, however, the rain only | 
falls during a certain short period of the year. To retain | 
this water for as long as possible a very great deal of 
private dam work has been carried out, and if the | 
impressions of a passing visitor, who is not an agricul- | 
turist, but an engineer, are of any value, I should venture | 
to say that the Orange River Colony is a thoroughly good | 
farming country. In confirmation of this I invoke the | 
experience of the machinery merchants in Bloemfontein. | 

My first experience on visiting the offices of one of | 
these gentlemen was refreshing in the extreme. ThereI | 
found show-room and stores full of British agricultural | 
machinery and implements; further supplies were being 
unleaded at the gates. There I found customers, mostly 
Boer farmers, coming in one after the other to purchase 
plougis and gear of all sorts for their farms. And this, 
although it was already the off-season. 

“The British engineer,’ said the manager to me, 
“could secure practically the whole of the agricultural 
machinery trade if he liked. But we still have a 
difficulty in getting him to carry out certain simple 
alterations in his wares to suit local requirements. He is 
much better than he was, though, and we live in hopes 
that some day he will rise to the occasion and knock out 
the American manufacturer.” 

“Tell me what it is that the Americans in particular 
—- us out with in the way of agricultural machinery,” 
said I, 

“It is with their No. 75 plough.” 

“And in what is that better than an English plough ?” 

It is not better. “It is a handy form of plough, and the 


English or American so long as they get what they require. — 
There is, however, a distinct growing dislike for German 
machines.” 

I had noticed.all over South Africa the growing dislike 
for German machinery. One hears something of the 
same sort throughout the world; but elsewhere, éven in 
our own Colonies, I have found that while people profess 
to object to things “ made in Germany,” they often buy 
them very largely. 

Here in South Africa it is different. The distaste for 
things, and especially machines German, has a very large 
effect upon the purchaser. The distaste amounts very 
often to a prejudice.. In fact, it is not merely a dislike 
for German goods, it isa hatred of Germany. One may 
well understand that Germany’s attitude during the war 
was not conducive towards strengthening the friendship 
of Englishmen for the Fatherland. But I confess that [ 
was surprised to find the extreme bitterness of the Boers 


| against Germany, which has been one of the effects of the 


| war. 
| Germany has been at the root of all their troubles. 


Over and over again Boers have said to me that 


Perhaps a conversation which I had with a leading Boer 
politician under ex-President Steyn’s Government may 
explain this feeling. The gentleman in question was no 
“ uneducated Boer,” an expression which we in England 
have been sometimes wont to apply rather too largely. 
He was a man of considerable enlightenment on many 
subjects, and had fought against us all through the war. 
I do not point out this last fact as a proof of his 
enlightenment. 

“We never should have fought,” said he, “but for 
Germany’s assurances. We were convinced, on {what 
we ‘believed to be the very best authority, that*there 





anes 


‘ 





11. EE 


1A. 
, weir 


| Sole: : 


there is no water. During the war the attention of the 
world was attracted to the Orange River Colony, but 
even then it was only in a secondary manner, as the less 
important of the allied republics, and so the position of 
this colony in the South African concert has been that of 
fourth, or perhaps fifth, fiddle. 

Whatever its prospects may be, for the present it 
remains in that position. Whatever the mineral wealth, 
which may and assuredly will be developed, its present 
prosperity is due primarily to ‘its agricultural and 
pastoral capabilities, and to its railways, which form one 
of the high roads to Johannesburg. Like every other part 
of British South Africa, the Orange River Co'ony has 
been thrown back by the war. In fact, in proportion to 
its importance, it has suffered more than any other of 
our South African possessions except Rhodesia. The 
war could not wipe out the diamonds in the Kimberley 
mines, or the gold at Johannesburg. It could check 
their output, but that was all. It enhanced the carrying 
trade of Natal, and made the fortunes of a number of 
enterprising people in Cape Colony. The Orange River 
Colony, dependent mainly on its farming industries, was 
naturally badly damaged by the war. Farms were burnt, 
flocks and cattle were commandeered by one or other of 
the combatants, and, if we are to believe the sensational 
newspaper correspondents, there is nothing left in the 
country, 

Things, however, are not as bad as that. There are 
plenty of farms still standing, and my impression is that 
at the present day you will see more sheep and cattle to 
the square mile in the Orange River Colony than any- 
where else in South Africa. : 

_ After passing through hundreds of miles of barren 
ae country it is a distinct relief to find ourselves in 

e Orange River Colony, for here you see grass; yes, and 
b cant too. It is too much to say that the Colony is 
Eveitully intersected by rivers, but undoubtedly it is 
Plentifully intersected by river beds, in which during a 
certain period, and, in many cases, during the greater 
Part of the year, there is water. 
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cheapest thing in the market. 
wood, which does not last, but it suits the farmer here, 
and he will have it. It is, in short, the standard plough 
of South Africa.” 

“ What is the price of it ?” 

“They can be bought wholesale, delivered at Port 
Elizabeth, for 27s.”’ 


“ Perhaps that accounts for our makers not caring to | 


compete,” I suggested. 
“No doubt,” was the reply; “I suppose where wood 
work is concerned you cannot compete with the Yankees. 


And then, of course, they have that very cheap freight | 


just now. I will show you, however,” he continued, 
‘‘an English made plough, which is in effect the No. 75 
plough, but that it has a steel framing.” 

*“ Well, is not that what is wanted ?” 


“ Undoubtedly, when we can get the farmers to under- | 


stand it. It costs rather more than twice the money, 
but it will last five times as long, and if properly pushed, 
it ought to take the place of the American plough.” 

“ What do you call proper pushing ?” 


“ Well, these sort of things ought to be stocked out | 


here by the makers, and in large quantities. I could have 


sold a couple of hundred more during the last few weeks | 
if I had had them by me, but I cannot get them fast | 


enough.” 

“Then things are fairly brisk just now?” 

“ Yes. 
The Boer prisoners are being rapidly re-patriated, and 
they all are wanting machinery and implements. Then, 
too, there are the new British settlers, who also want 
fitting out in this way.” 

“Has the effect of the war been to bring many British 
settlers on to the land?” 

‘* Yeu.” 

“ What sort of farmers do they make?.” 

“Tt is too early to say at present, but at all events they 
are keen enough.” 

“Have the Boers any prejudice against British 
machinery ? ” 


“None whatever. They do not care whether it is 


Its framing is entirely of , 


And they should be better as time goes on. | 





would be continental intervention. And now we know 
that there never was a possibility of it.” 

“We have learned,” he continued, “and we have paid 
heavily for the lesson, that Germany cannot fight Eng» 
land, because, quite apart from any question of naval or 

| military strength, England could ruin Germany’s trade 
without firing a gun, by simply shutting up Germany’s 
|trade channels. We know, too, now, that neither 
Germany nor anybody else could have found the 
transport necessary for landing their troops in South 
| Africa.” 
“But supposing,’ I suggested, “that Germany had 
| been able to do these things, and had succeeded in turn- 
ing us out of South Africa, what then ?” 

*‘ Well, we thought,” he replied, “ that we should have 
| retained our independence, but we know now that such 
would not have been the case. We have learned a good 
deal about international politics during the last three 
years, and we are aware that we should merely have ex- 
| changed British for German rule.” 

“ And, of the two, which would you prefer ?” 

“T can only say that if it were to become a question of 
being ruled by Germany we should all be willing to take 
up arms with England against that country. Every 
Boer would become a Briton in practice as well as in 

| theory in such circumstances.” 

And thus it is that there is a slump in the demand for 
German machinery, and that not only the Briton and 
the Boer out here, but the big mining companies, largely 
| financed by German capital, only purchase such goods 
| from Germany as they find themselves obliged to, for 
one reason or another. Thus it is that in the Orange 
River Colony the great preponderance of the machinery 
trade is in British hands, while the United States is our 
| only serious competitor. 

Agricultural machinery, electrical, and railway plant 
| seem to be the staple requirements of this Colony in the 
| mechanical line. But although this is primarily a land 
|of agriculture, its mining is of increasing importance, 
| and under British rule there should be a big impetus to 
this. At present, in the north of the Colony, -there is 
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plenty of coal under exploitation, and the western and | Immediately before the war the imports were just over a 


south-western portions come within the “ diamond pipe ” | million sterling, and the exports just under two millions. THE ASSUAN DAM AND ASSIOUT WEIR 


area. One, at all events, of these pipes, the Jagersfontein | If excess of exports over imports is to be taken as a sure No. II.* 
— has —— itself of bg aem value, in that it | sign of prosperity, then this Colony in its own modest 
yields an annual output of diamonds to the extent of | way was prosperous enough. At the time when we | : : 

some hundreds of thousands of pounds. In addition to| took it over i had no public debt worth naming, comnts in 1902, Mr. W. J. Wilson aren 
coal and diamonds, iron, saltpetre, salt, and gold aie| though I have no doubt under the influence of British izeotor-General of Reservoirs on Mr. Willeos 


Tue construction of the dam was begun in 199g and 


®ppointe 
ks hen 











TRAIN LOAD OF REPATRIATED FARMERS 


known to abound, and had it not been for the over- | expansive policy and with the costs of the war this last 
shadowing influence of the Rand, which is close to this | condition will soon be modified. 
Colony, and for the discouragement to prospectors, In conclusion, [ would say to the British manufacturer 


the service of the Egyptian Government, and, on M 
Wilson’s death in 1899, Mr. A. Webb was appoini’ 
Director-General of Reservoirs. Mr. Maurice mi 
| Maurice was appointed Resident Engineer at Ags bed 
| with Messrs. May, MacDonald, and others as assistant” 
Mr. Blue represented Sir John Aird and Co., and : 
Tabor represented Messrs. Ransomes and Rapier. th 
constructors of the gates. The Nile itself has looked 
| kindly on the majestic work which has been built ps 
| it, and has provided an unprecedented number of = 
_ floods in which to carry it out. The dam as built od 
| contract has cost £2,400,000. If built by depart. 
mental agency it should have been constructed {, 
| £1,500,000, ‘ 
| The description of the work of construction is left to 
| other hands, as it has been accepted in Egypt that no 
| one in any way connected with the dam shall write of itg 
| construction before Mr. Maurice FitzMaurice’s Paper 
_on the work has been read at the Institution of (jyj 
Engineers. The finished work, as it stands to-day, may 
be described as follows. , 
The Assuin dam has been constructed across the head 
of the Assudn Cataract. The roadway is 25 m. above 
the zero of the Assuan gauge, and the H.W.L. of the reser. 
voir is 22 m. above the zcro. The reservoir in summer 
will extend as far as Ibrim, or a length of 230 kilos,, ¢, 
| 143 miles, but 160 of the kilos. will be within the trough 
of the Nile. The storage capacity ot the reservoir js 
1,165,000,000 cubic metres. 

The work is an insubmergible masonry dam pierced by 
140 under sluices of 14 square metres area each, and forty 
upper sluices of 7 square metres each. The total area of 
opening is 1960 square metres for the under sluices, and 
280 square metres for the upper sluices, or 2240 square 
metres in all. The dam has a total length of 1950, 
on one straight line, with a maximum height of 
36"m. The width of the dam at top is 7 m., and 
at bottom 29 m. The under sluices are each 2 mp, 
wide and 7 m. high, with piers 5 m. wide between, 





| Each group of ten openings constitutes a bay. Between 
| the bays are abutment piers of 10 m. width each, At 
| the abutment piers the dam is widened to a metre beyond 
| its ordinary section. The upper sluices are 2 m. wide and 


which formed a part of the policy of the Boer Govern- | that, as a rule, with an energetic agent in Johannesburg, | 3} m. high, while the piers and abutment piers are the 
ment, much would already have been done in the way of | he can satisfactorily cover the Orange River Colony; but | same as those between the under sluices. 


gold mining. I think that the agricultural engineer should have an 
It is now practically an accepted fact that the con- | agent in Bloemfontein as well. He should also carry 
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During the whole of the flood all the sluices will be 


| fully open. The maximum discharge of an extraordinary 
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“See Exournn” 
SUBMERSION OF BUILDINGS ON THE ISLAND OF PHILAE 


glomerate, or “banket,” formations of the Rand extend | stocks at Port’ Elizabeth and Capetown for immediate 
south of the Vaal River into this Colony; but for obvious | delivery all over South Africa. 

reasons the rich capitalists in Johannesburg have no | 
wish to encourage the opening up of gold mining further | 








afield. The time must come, however, when the gold in | Iv a consular report on the trade of Switzerland for | 


this Colony will be worked systematically, and then who | 1901 attention is called to the falling off of British trade. Sir 
shall say what will happen to the importance of the | Conyngham Greene, in a letter to the Marquess of Lansdowne, 
place—whether its agriculture and cattle raising shall | says that so long as British firms are content to be represented by 
become secondary to its mining, and whether its Arcadian | thirty-six commercial travellers out of a total of 27,349 commercial 
simplicity shall be transformed into the push and bustle | pes preg who a Forge Pd — gon, et lg 

hich ueovell in Johanmesbars ? | , and as long as the samples of Britis goods sent to Switzer- 
Ww i , 8 : | land weigh only 19 cwt., as compared with 203 tons of samples 

Of the exports and imports of the Orange River | introduced by Sane commercial travellers in the same period, 


Colony I have no recent data that are satisfactory. | there cannot be much expansion of British trade, 





Swaw 


flood is 14,000 cubic metres per second. This will 
traverse the dam with a mean velocity of 7 m. per 
second. Such floods are rare indeed. The mean 


| maximum flood of the Nile at Assudn is 10,000 cubic 


metres per second, and this will be discharged with ® 
velocity of 5 m. per second. 

Of the under sluices, sixty-five have their sills 3°50 m. 
above zero on the Assuin gauge, and seventy-five have 
them at 8 m. above the same zero. Of the upper sluices, 
eighteen have their sills 12 m. above the zero, and twenty- 
two have them at 16m. above zero. Of the under sluices, 





* No, L, appeared December 12th, 
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fifty-six are regulated by ordinary gates, while ninety 
are regulated by Stoney gates. All the upper sluices have 
Stoney gates. One hundred and ten of the under- 
gluices and all the upper sluices are lined with granite 
ashlar, and thirty under sluices are lined with cast 

ne 

mr eRegulation will ordinarily begin in November, and the 
reservoir be at its full level by the middle of January. 
The water of the reservoir will begin to be utilised in 
May, and the reservoir will be empty by the middle of 
July at the beginning of the flood. Through flood time, 
as already stated, the sluices will be fully open. The 
Nile in summer has a mean discharge of 410 cubic metres 
per second, and a minimum discharge of 220 cubic 
metres per second. If the reservoir does its duty, the 
discharge of the Nile at Assudn will not fall below the 
ordinary mean. As the flood this year was exceptionally 
low, regulation began on October 20th, and towards the 
end of last month the upstream level was about 18 m. 
above zero, and the downstream level 4m, The reser- 
yoir was very nearly full when the Khedive opened the 
dam last week. 

The navigation channel, with a total length of 1600 m., 
is on the left flank. The intake is well removed 
from the draw of water on the upstream side of the 
dam, while the outlet is similarly removed from the 
wash on the downstream side. The bed width is 
15 m. The alignment of the dam traverses the navi- 
gation channel just upstream of the first lock. The 
silt deposited in the canal will be annually removed by 
dredging, as is always done in Egypt at all navigation 
channels and locks. 

The total drop of 21 m. is divided into three drops of 
6m. each, and one drop of 3m. The locks have a clear 
length of 75 m. cach, and a width of 9°50 m. The lock 
gates range in height between 19m. and 9m. The 
excessive height of the upper lock gates is rendered 
necessary by the fact that navigation has to be kept open 
when the reservoir is full, as well as when all the sluice 
gates are open. The lock gates were designed by Mr. 
I’. D. M. Stoney, the patentee of the Stoney gates. The 
lock gates are single leaved gates, rolling back into 
recesses at right angles to the direction of the lock. A 
lift bridge, hinged on to and in continuation of a fixed 
bridge over the recess, carries a pair of rails. On this 
railway travels a carriage supported by numerous rollers. 
From the carriage is suspended the lock gate. When 
the lock is open the lift part of the bridge stands vertical, 
and the gate is suspended within the recess. When the 
lock has to be closed the lift bridge is lowered and spans 
the lock; the carriage carrying the gate is rolled across 
the lock, and the lock gate rests against the steel quoins 
at the sides and the steel sill at the bottom. The locks 
are filled and emptied by valve openings in the gates 
themselves. The gates are worked by hydraulic power. 
The dam sluice gates are worked by hand power. Each 
gate has its own apparatus complete in every detail. 

It has been already stated that the dam was lowered 
considerably so that the reservoir might not completely 
drown out Philw’Temple. The accompanying section shows 
to what extent the colonnades and Trojan’s Temple will 
be drowned out by the existing reservoir with its H.W.L. 
at R.L. 106°00 m., or 22 m. above zero on the Assudn 
gauge, which is at R.L. 84°00 m. above mean sea level. 
The dam, however, is capable of greater things than only 
conserving 1,000,000,000 cubic metres of water. The 
conditions of stability laid down by the International 
Commission at the instigation of Signor Torricelli were 
so extraordinarily severe, that Mr. Willcocks took advan- 
tage of the fact to design the whole dam strong enough 
to permit of the H.W.L. of the reservoir being subse- 
quently raised to a height of 28 m. above the Assudn 
zero, and of thus increasing its capacity from 1,000,000.000 
to 2,000,000,000 cubic metres. The Egyptian Govern- 
ment can do this at any future date at an expenditure of 
about £250,000. The antiquaries and savants have 
already begun to get tired of their opposition, and the 
day ,is probably not far distant when the Egyptian 
Government will raise the dam and settle the vexed 
question of Phile Temple once for all. 

Taking the cost of the dam as built by contract at 
£2,400,000, and the capacity of the reservoir at 
1,165,000,000 cubic metres, the cost of 1000 cubic metres 
of water stored is £2. If the dam were raised at an 
expenditure of even £350,000, and the contents of the 
reservoir increased to 2,000,000,000 cubic metres, the cost 
of 1000 cubic metres of water stored would be £1:4. 
Each 1000 cubic metres of water in the reservoir may be 
considered capable of ensuring the irrigation of half an 
acre of cotton through the summer. Such an area of 
cotton represents £7, and consequently the value to the 
country of this water may be put down at £7 per 1000 
cubic metres. 

It has been stated that the dam cost £2,400,000. The 
quantities of work done are as follows :— 


Excavation... ....... ... 775,000 cubic metres 

Masonry ... ... ... ... 496,000 ” 

i, ae ee ae 7,000 ” 

Poser eee ATE ” 

Sluice gates... 2,240 square metres of openi 
Loek Gatti... 3.0. kas ke 530 ” or 


Tke present issue is accompanied by a supplement, 
which gives a very good general idea of this great engi- 
neering work. The view is taken from the downstream 
side on the west bank. The flight of locks is seen right 
in the foreground. 








Licnotire, A New MaTERIAL For Froorinc.—A German 
chemist has discovered a means of solidifying sawdust by mixing 
with it a chemical liquid, and the first use of this discovery which 
has suggested itself is to apply it to laying floors. Laid in a 
moist condition, like mortar, it becomes hard in forty-eight hours. 
This material, which the inventors have named “ Lignolite,” is 
non-combustible, impervious, and noiseless, and we are informed 
that it has been successfully adopted on the Continent. It may 

Be at the offices of the introducers, 69, King William-street, 

ion. 
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Natural and Artifictal Sewage Treatment. By Lieut.- 
Col. ALFRED S. Jongs, V.C., and H, ALFRED RoECHLING. 
London: E. and F.N. Spon. 1902. 


Tus book consists of two parts, the first being written 
by Lieut.-Col. Alfred 8. Jones and the other by Mr. H. 
Alfred Roechling, and both compare the two systems. 
There is no need to make any comment on the names of 
the two authors, or on their status as regards sanitary 
engineering. They are too well known to need either, 
and anything they write on the subject in hand is bound 
to command respect. Briefly speaking, the object of the 
present work is to emphasise the assertion that the best 
possible system of sewage disposal is the natural treat- 
ment by land. Here is what they say in their preface 
under this head:—*“If it can be proved to them that 
Nature is not sure and true enough in its method, the 
authors are prepared to assist it with methods and means 
produced by the inventive brain of man. But if such 
proof is not forthcoming, they adhere—in preference to 
groping in the dark—to Nature’s own methods, knowing 
from experience that when allowed full scope and fair 
treatment it is most sure in all its ways.” Such is the 
text and foreword of an able and interesting book, which 
also seeks to give “information in such a form as to be 
readily available for district councillors. . . .” 

Colonel Jones has undoubtedly had great success 
with sewage farms—possibly more success than any other 
living man; and his success is all the more marked in 
that he has succeeded where others have failed. Conse- 
quently his advocacy of the “natural” process is un- 
doubtedly heartfelt. There are few, we imagine, who 
will deny that land properly treated and used produces 
excellent results—perhaps, taken all round, the best 
results yet attained. But there is one point in this 
connection which is given but scant consideration in the 
book. It is that of the quantity of land required. The 
case of Wrexham is adduced. “ Here,” remarks Colonel 
Jones, “ I had nineteen years’ management of good—the 
italics are ours—land with a mixed residential and 
manufacturing sewage of some 15,000 population, with 
large breweries and leather works.” The results here 
were excellent and the land increased in value. But 
consider the figures. There were 150 acres to 15,000 
persons. This means 100 people to the acre. Consider 
a city with a population of, say, 5,000,000; the acreage of 
land required on the basis of Wrexham would be 50,000. 

3e it noted, too, that this basis is for good land. Land 
not quite so suitable would make the necessary area 

greater. Now, 50,000 acres isa large amount. It is a 

surface of over 78 square miles ; a square with sides over 

8} miles long—and moce if the land be not quite the best 

for the purpose. Itis this consideration which has caused 

the search after so-called artificial processes. However, 
we will leave for a moment this side of the question and 
consider the book from the point of view taken by the 
authors. The authors certainly endeavour to make out 
as excellent a case as possible, especially as regards the 
nature of the effluent produced. In a tabular statement 
at the end of the book Mr. Roechling compares the results 
obtained from :— 

A.—Natural Treatment. B.—Artificial Treatment. 

(1) Removal of suspended (1) Removal of suspended 
matters. matters. 

(2) Removal of from 75 to 95 (2) Removal of from 50 to 75 
per cent. of the dissolved per cent. of the dissolved 
organic matters. organic matters. 

(3) Removal of pathogenic (3) Nil. Effiuent bacterially 

erms, practically sewage. 

(4) Utilisation of large portion (4) Nil. All manurial elements 
of manurial elements. escape into the rivers. 

(5) Great reduction of quantity (5) No appreciable reduction of 
of liquid. quantity of liquid. 

It will be observed that the land treatment is credited 
with a greater ability to remove dissolved organic 
matters; that with it a large portion of the manurial 
elements is available for crops, against nothing with the 
artificial processes, and that there is a great reduction in 
the quantity of the liquid, given elsewhere in the book at 
from 50 to 70 per cent. Last, but certainly not ieast, 
there is the removal of pathogenic germs. It is, of 
course, very desirable that pathogenic germs should be 
destroyed altogether. Mankind would be _ greatly 
benefited could they totally disappear from the earth. 
But there are a very large number of consideratioas to 
be taken into account in sewage treatment, or else 
we should not need to have costly Commissions 
sitting at intervals on the subject. Supposing for the 
moment that pathogenic germs are not destroyed by 
any artificial treatment, the matter broadly re- 
duces itself to this:—If a treatment can produce 
an effluent which is non-putrescent, should the already 
burdened ratepayers be further taxed, so that an entire 
land treatment may be employed? Should this extra 
expense be incurred, even counting in the other advan- 
tages claimed, including a possible revenue from saleable 
crops, or a possible increase in the value of land, which 
may, according to Colonel Jones, actually be the case ? 
We think that nearly all will say “No.” Especially will 
this be so when it is considered that undoubtedly 
the water of rivers into which sewage eftluents are con- 
tinuously being poured can be, and are being so, 
treated by ordinary sand filtration that the water as 
supplied is free from noxious germs. Moreover, one 
bacterial system, at all events, is credited with removing 
98 per cent. of the bacteria. 

There are many points in the book which have struck us. 
Thus itis urged that managers of sewage disposal works 
should be given a free hand, “not pestered by members 
of a committee—farmers, butchers, gardeners, or town 
tradesmen—coming to give their advice or orders.” 
An excellent recommendation which, if rigidly carried 
out, would tend more to g7od effluents than half the 
systems of treatment. Then, too, the practice of 


surveyors having an interest in the sale of sanitary 





articles is deprecated. We quite agree. It is reprehen- 





sible that a man in the public service—and hence in a 
position to recommend such articles with presumable 
authority—should be permitted to benefit by their sale. 
Yet such happenings are not unknown. There are also 
some highly useful data regarding soil—its water- 
retaining qualities, temperature, &c. — evaporation, 
and micro-organisms. The soil, we learn, is capabie 
of destroying such poisons as strychnine, nicotine, 
and coniine; and the “absorbing powers of soil are 
in some way dependent on the presence of micro- 
organisms and air, and in the absence of these they will 
soon come toa standstill.” Attention is drawn to the fact 
that at Leicester “ very dense clay” became disintegrated 
and crumbly by the action of sewage. In defence of 
sewage farms it is urged :—“ Indeed, search as I might, I 
have not been able to discover one single instance where 
a sewage farm has acted-as.the foeus-of a local outbreak” 
of disease. Considerable stress is laid on the fact that 
a large percentage—perhaps from 30 to 50 per cent.—of 
the sewage applied to a farm evaporates, and thus reduces 
the volume of the final effluent. 

Space prevents us from calling attention to anything 
more. The book will undoubtedly be read with great 
interest by all connected with the subject.. For our own 
part, while entirely agreeing with the authors in their 
main contention, we are unable to see how land treat- 
ment, pure and simple, can be applied in every case. 





Die Assanierung von Paris. Bearbeitet von Dr. T. WEYL. 
Large 8vo. 62 pager, with 51 illustrations and three plans, 
Leipzig: W. Engelmann. 

Tus, although forming one of the series of monographs 
on the progress of engineering science which have 
appeared at intervals as supplements to the larger 
encyclopedic handbook undertaken by the same pub- 
lisher, is to some extent a new departure, it being the 
first of a group descriptive of the sanitary arrange- 
ments adopted in the principal cities of the world under 
the headings of drainage, removal of house refuse, and 
water supply, the descriptions being derived from pub- 
lished and other official sources, supplemented by the 
personal inspection and observations of the writers. The 
work is founded upon the author’s own investigations, 
assisted by the heads of the municipal sanitary depart- 
ment during several visits to Paris, and gives an exceed- 
ingly clear outline of the different systems of scavenging 
and sewerage that have been in use in the French capital 
from the period of the “ Depotoir,” of Montfaucon, in the 
sixteenth century, down to the final adoption of complete 
water sewage, with purification of the effluents before its 
admission to the river by broad irrigation over a series 
of sewage farms served by an outfall sewer about 12 
miles in length. At the period when the book was 
written—1898—matters were still in a transition state, 
as, although the connection of house drains was made 
compulsory within three years of the completion of the 
branch sewers in any street, complete water carriage of 
the house drainage had only been effected at that date in 
14,000 out of 70,000 cases, the remainder being about 
equally divided between the cesspool and pail systems. 
It is intended, however, that the whole of these shall be 
removed by 1904-1906. The street network, which is 
practically finished, had in 1898 a total length of 662 
miles of sewers of varying section, but all large, the 
actual water channel forming but a small part of the 
enclosed space. The smallest branches appear to be 
about 7ft. high, and the main outfalls in the extramural 
district circular, or elliptical galleries, comparable to 
railway tunnels in dimension. The Clichy outfall col- 
lector leading to the sewage farms is elliptical in section, 
about 20ft. broad and 16ft. high, with a water channel 
134ft. wide and 6}ft. deep. Some trouble was experienced 
in making these large galleries, as well as the connect- 
ing syphons joining the branch outfalls on opposite banks 
of the river, and the shield method on the original 
Greathead system as well as in two modifications—that of 
Chagnaud of semi-elliptical, and Fougerolles of complete 
elliptical shape was used—the detritus excavated being in 
the latter cases removed continuously by a Jacob’s 
ladder carrier. The cost of the sewers so excavated has 
been about £40 per yard, but it is believed that the 
price has not been remunerative to the contractors. In 
the collectors following the main lines of street the 
clear space is utilised for carrying water pipes up to about 
4ft. in diameter and telephone and telegraph conductors, 
the house-to-house connections of the latter being made 
through the house outlet drains. Gas pipes are, how- 
ever, excluded from these subways. 

The gradient of the larger galleries is so small that 
there is a constant deposit of suspended matter on the 
bottom of the waste water channel, which is flushed out 
at short intervals, partly by automatic flushing cisterns, 
but mainly by temporarily increasing the speed of the 
current through the help of movable dams or weirs 
attached to boats floating in the current, or carriages 
running on a railway laid down along the sides of the 
channel. The cost of cleaning is about £120,000 per 
annum, or at the rate of £700 per mile for the larger and 
£128 per mile for the smaller collectors. From 25,000 
to 30,000 cubic yards of sand are removed annually at a 
cost of about £157 10s. per mile of channel, irrespective 
of section. 

According to the observations of the municipal 
observatory of Montsouris, the composition of the air 
taken from the sewers, while containing about one-half 
more carbon dioxide than that of the surface, is consider- 
ably poorer hoth in bacteria and mould fungi than the 
atmosphere of the streets. Notwithstanding this, the 
popular belief is that the sewers are largely responsible 
for the “odeurs de Paris” which form such a character- 
istic feature of Parisian life. This, however, the author 
assures us, upon good authority, is unfounded, and that 
they are a consequence of the nuisances accompanying the 
cesspool and pail systems, which are now fast dis- 


appearing. 
The complete adoption of the system of purifying the 
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efiluent by irrigation has been considerably delayed by 
the obstruction of the inhabitants of the rural districts in 
which the sewage farms are situated. The opposition 
to the surveying parties and others recalls the experience 
of the railway surveyors of fifty and sixty years ago in 
this country. Excessive prices have been paid for 
some of the land required. A large area has, however, 
been leased from the State domain of the Forest of 
St. Germain, known as the Pare Agricole d’Achéres, and 
in other localities lower down the Seine, which, with the 
original establishment at Gennevilliers adjacent to the 
main: outfall at Clichy, make up a total area of about 
12,000 acres, distributed as follows :— 


Established. Acres. 
Gennevilliers sve Sale 4. whee 
Achéres... ... ... 1895 2400 
Méry Pierrelaye ... 1899 5160 
Carrieres Triel oo 2280 


The first three are adjacent to the Seine, having the 
river for an outer boundary, while the last is some 
distance inland, in the angle between the confluence of 
the Seine and the Oise, near Pontoise. ‘ The purification 
effected by irrigation is very effective, the oxidisable 
organic matter in the crude sewage being reduced by 
97 per cent. in the effluent, and the organic nitrogen and 
ammonia are very thoroughly nitrified. There-is, how- 
ever, a large increase in the total solid residue, mainly in 
lime and sulphuric acid, with a corresponding increase 
in the hardness to the extent of rendering the effluent 
unsuited for washing or cooking purposes. This seems 
to be due to the removal of gypsum from the sandy soil 
of the filtering beds. The final closing of the sewer out- 
let in the Seine at Clichy took place on July 8th, 1899, 
since which time al] the sewage has been treated on the 
farms. ‘ The amount treated in 1899 was 180 million 
cubic metres. The cost of the sewage farms has been 
£1,480,000, and about the same amount has been spent 
on improving and completing the system of arterial 
drainage. These sums, together with £2,000,000 for 
increasing and improving the water supply, have been 
raised by a loan of £4,700,000, repayable in seventy-tive 
years from 1898. A special sewers rate for the use of 
the sewers is charged upon houses, varying with the 
rental from 8s. per annum when the rent is below £20 to 
£4 on £400 and £40 on £4000, or 2 per cent. on the 
lowest and 1 per cent. on the highest-rented property. 

The removal of house refuse in Paris is a somewhat 
elaborate process, involving a considerable amount of 
handling. In apartment houses the porter is obliged to 
place the tenant’s dustbin on the pavement before the 
house at 5 a.m., but this service is usually remitted to a 
rag-picker, who pays for the privilege and has the right 
of first examination of the refuse and retaining objects 
of value in metal, bottles, &c. For this purpose the 
contents are emptied out on the pavement, a proceeding 
tolerated by the police, subject to the refuse being 
properly replaced in the bins and the pavement cleaned 
up afterwards. An hour or two later the scavenging 
cart arrives. This has a capacity of about 2} tons, with 
an equipment of two or three horses, a driver, and three 
attendant rag-pickers, two men and a woman; the 
former load the wagon, at the same time subjecting the 
material to a close scrutiny for objects of value that may 
have escaped the first going over, while the latter cleans 
up the waste that may have dropped on the road during 
the final investigation. The loaded carts are discharged 
at yards or depositing places, of which there are thirty 
in Paris or its immediate surroundings. The amount 
collected is about 550 or 600 tons daily. Forty-five per 
cent. of this is sent off by rail and the remainder by 
barges to market gardeners within a distance of 35 to 
40 miles. 

The cost of removing house refuse is very considerable, 
and is continuously increasing. During the period 1896- 
1899 £80,000 was paid, and, although in the later con- 
tracts the service was divided into eighty instead of the 
twenty lots of the earlier periods, in order to attract 
competition from smaller contractors, the result has been 
a failure, and the cost of the service has increased 43 per 
cent. to £125,000, with only a small increase in the 
quantity to be handled. About 5s. per ton is paid to the 
contractor, of which 2s. remains as profit. In a footnote 
the author informs us that the great Parisian dust con- 
tractors, like those of other places, are Crcoesuses, to 
whose luxurious feasts Ministers of State are bidden as 
guests. This seems to recall Mr. Boffin, with the super- 
added charm of a hospitality which that distinguished 
man did not possess. 

The increasing cost as well as the complaints of the 
inhabitants, due to the unxsthetic method of removing 
the refuse, has led to inquiries as to probable substitutes. 
The refuse destructor has been tried, but only found avail- 
able for a small proportion of the material, which further- 
more is much in demand for agricultural uses. A method 
of grinding the refuse after the removal of metal, glass, 
and porcelain fragments, has been found to give an 
improved manure, and about 45,000 tons are so prepared 
annually, but it is not a success financially. 

The third section deals with the water supply, which is 
of a composite character, part being derived from groups 
of springs at a distance, and part from the rivers, the 
latter being mostly employed for public purposes, street 
washing operations and ornamental waters, while the 
former is supplied for domestic use. The spring water 
groups with the length of aqueducts and daily supplies 
are :— 


Miles. Million gallons. 
Dbuis supply Ss. ae Me re 
a ... 108 ; 26 
a ee ee 66 22 
Loing and Lunain 70 ll 


The total supply is equivalent to about 82 gallons per 
head of the population of 2,600,000. Unfortunately the 
yield of the springs falls off during the drier periods of the 
year, when it is necessary to supplement the supply by 
filtered water from the river Maine, which is of very in- 
ferior quality to that derived from the springs. 





The water from the older aqueducts, the Canal del’Oureq, 
the Seine, and a few artesian wells, is used exclusively 
for public purposes. The consumption per head in 
1898 was 17} gallons for private, and 28} gallons for 
public use. 

The water is supplied to the consumer by meter, but 
not directly, bythe municipal authorities, the distribution 
being confided to a subsidiary company, who collect the 
rates, allowing a certain portion of their profits to the 
town. The spring water is charged at a uniform rate of 
about 1s. 8d. per thousand gallons, and the river water 
according to the amount taken, from 7d. to 3d. per 
thousand gallons. 

The work is well illustrated with views and plans, as 
well as three maps, showing the principal lines of 
sewers and the aqueducts and distributing reservoirs. 
By a curious oversight, however, the scales have been 
omitted, and this is all the more annoying as all three 
maps are on different scales. This, however, is a trifling 
defect in a work which, as may be gathered from our 
analysis, contains matter of great interest. The references 
to original authorities are also full and complete. Further 
monographs of the same character are promised, dealing 
with London, Berlin, Rome, Naples, the North Sea 
bathing places, and towns in Holland and elsewhere 
where pneumatic systems are in use, and, if they keep 
up to the standard set by the present work they will 
form a series of great utility and value. 








SUBMARINE BOATS IN THE UNITED 
STATES. 

Tue enthusiasm raised by the Press reports of the recent per- 
formances of the submarine torpedo boats Adder and Moccasin 
has been considerably damped by the official returns of the 
naval Board of Inspection. From what can be gathered from 
the members of the Board, it is plain that the Adder and her 
sister craft established only the minor half of the claims of the 
builders, while the main advantages of the type are 
admittedly not yet proved, and the Board recommends that 
further trials of the vessels be held under conditions simulating 
actual off-shore service where wind and waves will put them to 
a real test of war time efficiency. 

The claims made for this type of fighting craft have been 
that they could effectually defend a harbour’s approaches by 
going well out to sea and meeting the enemy before his guns 
could be brought to bear upon any of our sea ports. The 
bombarding ranges of the heavier guns of modern fleets, as 
commonly mounted, vary from six to a dozen miles, and to 
check this possible fire, the submarine must be able to hold 
the foe seaward beyond these ranges. Can the Adder and type 
do this? In the opinion of the board of officers that tried 
these boats during their recent tests, they cannot ; and that 
judgment is based entirely upon their performance under the 
most favourable weather conditions. 

The trials of these vessels were held in the sheltered 
waters of Peconic Bay, which the Board declares were unfitted 
for the purposes of proving the efficiency of the boats, while 
fickle tidal currents made standardisations of speed very un- 
certain. The mile course was scant. 

Taking the performance of the Adder as an example, the 
boat made, during the standardisation run in light condition, 
under gasoline engine, a mean speed of 8-73 knots—eight knots 
being required by the contract. The standardisation run in 
the awash condition, under gasoline propulsion, gave a mean 
speed of 8:12 knots, while the contract requirement was for 
seven; the ‘‘awash’’ condition, however, being a modifica- 
tion of the true ‘‘ awash’ condition, when the boat should 
be ready to dive. The standardisation of the completely-sub- 
merged condition, under electric motor only, gave a mean 
speed of something slightly over seven knots, the contract 
calling for seven only. The actual speed trials on free courses 
gave the following results :—The trial for surface speed in the 
light or cruising condition, under gasoline motor, gave a mean 
speed of 8°86 knots—being maintained for nearly three hours 
during the twelve-hour endurance trial. The speed trial in 
the so-called ‘‘ awash ”’ condition, under gasoline motor, gave 
a performance of 8-26 knots, the contract, as has been said, 
calling for only seven. The first torpedo trial was a failure. 
The vessel was required to run two nautical miles submerged, 
and then to fire her torpedo, which in this instance missed 
the target, while the torpedo used was not of the most 
improved pattern nor properly adjusted; still, had it gone 
straight, it would not have struck the target by some yards, 
as the vessel was not properly pointed at the end of the run. 
The Board explains that the day was misty and thick, and the 
flags forming the imaginary target limits being somewhat 
obscured by these conditions, the steersman went astray, and 
failed to correct his course when rising at the observation 
periods during the two-mile run. What would have been his 
chances against a moving target, as an enemy’s ship in the 
offing, especially if the attack be made in the mist of early 
morning or during the gloom of night? In all likelihood the 

rformance would have been even worse. In the seventh 
trial the torpedo and submergence run were repeated. 

Again the torpedo failed to pass between the flags forming 
the target, although the Adder was properly pointed—the 
torpedo, it is claimed, was not properly adjusted. The three- 
hour submerged trial was then continued, and for two hours 
and twenty-five minutes the speed was maintained at 7 knots. 
During this trial the vessel struck the bottom, and a partial 
short circuit of some of the battery cells occasioned a reduc- 
tion of speed—giving a mean average for the entire three 
hours of 6:88 knots. It was during this run that the vessel, 
working near the bottom, was unable to get a free flow of 
water to the rudders of sufficient volume to secure accurate 
steering. A couple of men were shifted to help the matter, 
but still she steered badly, and it was not until after she had 
struck, during this performance, and then freed herself and 
floated lighter than she was under satisfactory control. The 
storage batteries were not in proper condition at the time of 
the trial. Attention is called to the fact that the battery 
cells of the Adder and the other boats of her class are 
entirely open on top, so that were the craft to change trim to 
a considerable extent, as she would do in all probability in a 
seaway, the liquid contents of the cells would spill over and 
into the neighbouring parts of the vessel. It is recommended 
that the design of future storage batteries shall be made with 
water-tight covers with air vents at their after ends with 
sufficient rise above the cell tops to prevent the overflow of 
the liquid in case of sudden and excessive depressions of the 
bow. The twelve-hour endurance test under gasoline motor, 





ne 


made with the vessel partly under way and partly tied up at 
the dock, gave an average performance of 8°86 knots, 

The Board calls the Navy Department’s attention to the 
fact that while the trials to which the Adder and the Moccasin 
have been subjected fulfil the strict letter of the contractg 
under which the vessels were built, yet on account of the 
extremely novel character of the boats, it is impossible to 
predicate from these performances in smooth, land-locked 
waters, how the craft would behave in even a moderate seq. 
way. The vessels should be put through endurance tests at 
sea, so the Board says, both in the light condition under 
gasoline engines, and in the submerged condition under 
electric motor. In the absence of such trials, the Boarg 
expressly reserves its opinion as to the general questions 
of stability, manceuvring facility, and habitability when at 
sea. 

The ‘‘awash’’ condition with gasoline engine, as defined 
by the department’s instructions to the Board, does not 
differ materially from the light condition, since the main 
ballast tank, which greatly exceeds in volume of water con. 
tained all other tanks, is empty in both conditions. The true 
‘‘awash’’ condition ready for diving, however, when only the 
electric motor can be used, is a very different affair. To 
bring the boats to that status from the light or cruising con. 
dition takes pretty nearly half an hour—requiring as it does 
the removal of three ventilator pipes and cowls, the closing 
of certain exhausts, and the performance of a number of 
minor operations. This delay would be fatal in the presence 
of a swift torpedo boat or a destroyer ; and even to fill the 
great ballast tank and trim the boat properly—let alone the 
other changes to be made preparatory to getting into diving 
condition—takes = seven or eight minutes at present: 
ewe long period of exposure should a speedy craft discover 
them. 

In reporting upon the periscope, which was fitted to 
the Adder, and which was used during her three-hour 
endurance trial, the Board says :—‘‘ The use of the periscope 
permitted the vessel to remain under water for over two 
hours without rising to the surface, and clearly demonstrated 
that a properly designed instrument of this character is 
essential to developing to the fullest extent the possibilities 
of these vessels when navigating submerged or in the tiue 
awash condition immediately preceding diving. Its use in 
the latter condition is of almost equal importance to its use 
when submerged, since in this condition the air ports in the 
conning-tower are so near the surface of the water that the 
slightest surface disturbance makes vision difficult.’’ The 
Board recommends that three improvements be made in the 
periscope and its fittings, which, in its opinion, will 
materially add to the usefulness of the instrument. These 
are, that the angular field of vision should be increased con- 
siderably beyond the present limit of 30 deg.; that the peri- 
scope should be capable of rotating on its axis, the tube passing 
through a stuffing-box in the deck of the boat for this 
purpose; and, finally, that there should be a graduated arc 
fitted about the periscope tube, sothat when the tube was rotated 
the angular motion could be accurately read—the zero mark 
of this are to correspond with the fore-and-aft line of the 
boat. A reference line engraved on the objective of the 
periscope would permit adjustment with the zero mark on the 
arc, and thus give a reading of rotation. It is further 
suggested that periscopes of two different lengths be 
supplied hereafter, one with the upper prism 8ft. above the 
deck, and the other about 10ft. longer. Theobject of supply- 
ing these separate outfits is to determine, under service con- 
ditions, which type appears to render more efficient results. 
The Board is of opinion that the shorter periscope will be 
entirely satisfactory, since, under ordinary conditions, it will 
be entirely under the surface, and as the diving powers 
shown by the boats already tried seem to be such as to allow 
the vessels to be brought to within a short distance of the 
surface without the complete emergence of the conning-tower, 
it is believed that the 8ft. length will answer, especially as it 
will show but seldom, and offer no target for attack or means 
of discovery of the boat’s approach. On the other hand, the 
longer length will permit the steersman to have a continuous 
view, even when the vessel is diving or travelling at its maxi- 
mum depth. This periscope would offer but a modest target 
—only a few feet above the surface and but 34in. in diameter— 
and its chances of detection would be small. 

In the submerged condition, under gasoline motor, the 
boats have made substantially seven knots for three hours in 
smooth water. To hark back to their efficiency for off-shore 
work in the teeth of a stiff breeze and in a seaway, the opinion 
of an engineer officer who is familiar with the boats is that 
the vessels would scarcely have an endurance of more than 
two or two and a-quarter hours before they would either have to 
be back in port or come to the surface. The logic of this is 
simply that as our harbours make it impracticable to build larger 
boats of this type, it is out of the question to increase their sub- 
mergence runs. Morally, he deemed their effect greater than 
their practical performance would ever show the Adder and 
her kind, save in absolutely land-locked waters, and there, asa 
rule, our Jand defences are a sufficient protection within even 
a greater radius than that of these boats. The experience of the 
men that have been in these boats at sea has been very dis- 
couraging and very trying, even when they were being towed, 
as they generally have been; and when running under gasoline 
propulsion—the engines use an enormous quantity of air— 
breathing has been a pretty grave question with hatches and 
air ports closed, as needs they must be. Because of the 
exceptional skill required to steer these boats, and because the 
batteries rapidly deteriorate when not in use, the Board finally 
recommends that these boats be kept in constant commission 
and practice, 








THE Boot ON THE OTHER LeG.—Whatever ignorant critics may 
say, American railway managers recognise that they have a good 
deal to learn in this country. A short time ago the general 
manager of the Baltimore and Ohio Railroad came over to Eng’and 
for the purpose of making investigations as to the practice in deal- 
ing with goods and other traffic, and with this object b ere some 
time on the Lancashire and Yorkshire Railway. Evidently im- 
pressed with what he saw, he has, since his return to America, 
arranged for his assistant, Mr. Foley, and Mr. Sims, the general 
superintendent, to visit this country and follow up his own 
inquiries. These gentlemen arrived in England a few days ago, 
and commenced their tour by inspecting the workings of the 
Lancashire and Yorkshire Company’s goods dep6ts at Oldham-road 
and Salford, afterwards proceeding to Liverpool, where an 
opportunity was afforded them of looking over the Lancashire and 
Yorkshire Company’s several depots along the line of docks and the 
marshaliing sidings at Aintree. Messrs. Foley and Sims were 
a) ey much impressed with their visit, particularly to the 
Oldham-road and Salford depdts. The electrical working of 
capstans, &c., at the former place was quite new to them.—fuil- 
way News, 
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THE UGANDA RAILWAY. 
(From our own Correspondent.) 
No, IV.” 

Tue land round the Kibos River is probably the best 
for agriculture that the line passes through; it is very 
fertile, and, if necessary, irrigation could be easily carried 
out on a big scale, as the nature of the stream and the 
fall of the land adapts itself most kindly. 

The railway ends in just a rubbly stone-bank and then 
a wooden jetty 400ft. out in the lake. The advantage of 
finishing here cannot be over-estimated. Lake Victoria 
Nyanza has, it is estimated, an area of 27,000 square 
miles; it is 270 miles long and 250 miles wide, and has, 
an extensive foreshore, providing, with the aid of its 
navigable rivers, a huge area for collecting the produce of 
the country. The foreshore of the lake on the north is 
flat, and the deepest sounding yet made is 240ft. Many 
islands are in the lake, most of the inhabitants of which 
have not yet seen a white face. 

The chief difficulties in constructing the railway 
were, for the first 180 miles, ill health of the 
labourers, scarcity of water and sand—what there 
was of the former was brackish — the absence of 
records of rainfall, lack of knowledge of the flood 
line of streams, or where streams in flood time 
flowed, the scarcity of clay with which to make bricks, 
and the unwillingness of the native to work. All labour 
had to be imported at high cost from India, together 
with food ; the work of buying the latter in India, and 
issuing it by the pound and ounce at Lake Victoria, was 
no small one. Last, but not least of the difficulties in 
this length of country, was the heavy death-rate among 
transport animals through disease. Animals had to be 
imported, oxen from India, mules from the Cape and 
Cyprus; camels, water buffaloes, donkeys, all were tried. 
Obtaining oxen up country was attempted, but failed, the 
native not wishing to sell, but this has now been all 
changed since the arrival of that rapid civiliser the railway. 
Fortunately the work on 
this length of line was 
not so very heavy when 


Water channels of all sorts average out all through the 
line at about 2} to 3 to the mile; generally speaking, two 
to the mile from Mombasa to Nairobi, and over three 
onwards. The maximum gradient on the line is 2 in 100, 
but except for a mile or two, all between Mombasa and 
the coast is 1ft. 6in. in 100ft. In practice it has been 
found that if the 2 per cent. gradients are in short lengths 
an engine can haul a 1°50 maximum grade working load 
up these 2 per cent. gradients if time be given. Irom 
Nairobi to the lake 2 per cent. is the maximum, and up 
and down the Kikuya and Mau Escarpment is_ the 
prevalent gradient. 

Except at quite the commencement, S800ft. radius 
is the minimum for curves. If the line was to be 
commenced again, the probable instructions would be 
—judging from Colonel Gracey’s report—maximum 
gradient 1°25, or even as low as 1 per cent., and 400ft. 
minimum curves; but here we are speculating. 

A maintenance gang is put on every four miles; a 
corrugated galvanised iron hut, and 200-gallon water 
tank, which is filled weekly by train, being placed in the 
middle of each length. After allowing for sickness, the 
smallest gangs run something as follows :—Two headmen 
coolies, promoted for good work, and ten other men; on 
lengths, with high banks, which are new, and on which 
the soil is none too good, the gangs may run into thirty, 
but the number is each month being cut down. 

Local labourers—natives—are now taking kindly to this 
maintenance work, and they should be encouraged to the 
utmost by being given seeds for gardens, and sugar for 
bribes for good work, or even regularly supplied as a ration, 
sugar and ghee being about the biggest bribes to the 
native nature, and giving plenty of food rather than 
big wages is the economical way of collecting native 
labour. If local labourers be so encouraged, many 
will work under Europeans. The Indian overseer must 
be banished. The day’s work cf an Indian, when com- 
pared with a native on maintenance—daywork—is not 
greatly in favour of the former, and his wages are 





compared with the latter 
end, where the difficul- 
ties were mainly all 
engineering, and compara- 
tively easily overcome, 
as the water was plentiful 
and good, and the health 
of man and beast ex- 
cellent. The great delay 
to work at this part was 
month after month of 
heavy rain storms. 

Quoting from the report 
lately published, of 85,000 
men employed on the 
line between 1896 and 
1892, 2367 died. / This 
gives an average for the 
six years that the railway 
has taken to construct of 
14,219 working and 394 
deaths; this average is 
not high when the fact is 
recalled that all worked at 
a dangerous occupation 
railway construction— 
and nearly all lived 
under canvas, sometimes 
at a temperature of 
100 deg. in the shade, and 
at others below freezing. 

The report before referred to states that all the portions 
of the line which urgently required ballasting, the soil in 
the surrounding country being bad and for other causes, 
sharp curves, &c., is now ballasted, and the ballasting of 
the remainder of the line is going on at an economical 
speed. When this ballasting is finished the labour cost 
of maintenance will be a quarter what it is now ; the life 
of the sleepers will be very greatly extended, and the com- 
fort of travellers increased, the running being smoother. 
Instead of perspiring red mud for two days after a 
journey, as one does now sometimes after crossing the 
Taru Desert, they will travel in comfort. 

The line is laid with both wood and steel sleepers. The 
survey parties collected samples of earth for chemical 
examination, and if it was found to be salt, wood sleepers 
were used, if not steel. The weight of rails is 50 lb. to the 
yard, and in the case of wood sleepers they are spiked only. 
Experience showed that the white ant rarely attacked 
the wooden sleepers, but as they built nests under them, 
raising them up, and so destroying the evenness of the 
line, a crusade was instituted against them, and their 
ultimate extermination is anticipated. 

Bridges of various kinds have been built; first the 
stone masonry abutment was used, but was quickly 
abandoned as expensive on account of wages of skilled 
labour. Concrete abutments were then substituted, as 
they could be made with ordinary coolie labour; but 
again economy stépped in, and steel cylinders were used 
in pairs in the centre and in clusters at each end, the 
banks being brought well forward over part of the bridge, 
so doing away with all abutments, low retaining walls at 
the toe of the banks being used if the stream when in 
flood was rapid. The higher viaducts on Vickuyw and 
Mau escarpments are lattice work, as shown in the 
photograph reproduced on page 513 ante. 

The culverts had much the same history as the bridges. 
First masonry, then concrete, finishing up with clusters 
of 4ft 3in. by 3ft steel—if necessary oval—culverts, 
covered for protection with light masonry. Not one 
bridge or culvert on all the line has been built with 
bricks, owing, as before said, to the fact that good clay 
for brick-making could not be found. 
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twice to three times as great. The objection to 
the native labourer is his lack of appreciation of re- 
sponsibility ; but this, again, is slowly changing, 
thanks to the civilising effect of the railway. 








ELECTRIC TRAMWAYS IN NORTH LONDON. 





Tue work in connection with the conversion to electric 
traction of the first three sections of the London County 
Council tramways in the south-west of the metropolis has 
nearly been completed, the lines in question being those 
situated between the bridges of Westminster, Waterloo, 
and Blackfriars on the one hand, and Tooting on the other. 
The progress thus made has now been followed by the placing 
of contracts for the reconstruction of other southern tram- 
ways on the underground conduit system, which will 
apparently be the method to be generally introduced on that 
side of the river Thames. On the north bank of the river, 
where the lines are worked by the North Metropolitan Tram- 
ways Company under a lease which will expire in 1911, the 
question of the form of traction to be adopted is still an open 
one. By the terms of the lease the County Council may give 
notice to the company of intention to enforce the clauses 
which relate to the substitution of electric traction for the 
present method of haulage by horses, but in this event the 
capital expenditure on the work-has to be borne by the 
Council and not by the company. Such notice was given 
some time ago, and since then preliminary plans have been 
prepared indicating the characteristics of the routes to be 
dealt with in order to ascertain what system or systems it 
will be advisable to adopt. In a report on the subject the 
Council’s Highways Committee state that they are in com- 
munication with the company and with certain of the 
local authorities concerned in regard to the form of traction. 
It is proposed at as early a date as possible to submit definite 
proposals for the.reconstruction of the lines, and for this 
purpose the officers have been instructed to proceed with the 
preparation of detailed plans and with the making of the 

| necessary surveys on certain lines. The engineer will be 
| unable with his present stafi to cope with the large amount 
| of additional work which will devolve upon his department 
in connection with the matter, and arrangements are there- 
fore being made for the employment of a further number of 





assistants. It is intended when the northern tramways hay 
been reconstructed to obtain the supply of electrical energy 
from the power station to be built at Greenwich, 








THE INSTITUTION OF CIVIL ENGINERRs. 


HIGH-SPEED ELECTRICAL GENERATING PLANT, 
At the ordinary meeting on Tuesday, December 2nd, 1902, Mr. 
John Clarke Hawkshaw, M.A., President, in the chair, the paper 
read was ‘High-speed Electrical Generating Plant,” by ‘Il, 1] 
Minshall. 

This paper had been written with the object of comparing the 
relative advantages of high and low-speed combinations for the 
purpose of generating electricity, a subject of growing importanes 
in view of the large number of power stations now being erected, 
While fully recognising the claims which the various forms of rotary 
and internal-combustion engines had upon the attention of 
engineers, the author had found it necessary to limit the subject 
of the paper to the consideration of combinations of reciprocating 
steam engines and dynamos, 

The introduction to the paper contained a few historical notes, 
the remainder being divided into four parts. The first part dealt 
with the relative adaptability of the two types. Causes which 
limited the increase of speed in engines and dynamos were tirst 
considered. ‘The advantages of various-types of valve gear were 
then discussed, the reasons for discarding poppet and flat slide 
vaives, and the troubles attending the use of the latter. The next 
point considered was vibration in single, two, or three-crank 
engines, some account being given of the various means by which 
the trouble had been overcome. The stresses due to inertia of the 
moving parts were then dealt with, various figures and diagrams 
taken from actual practice being given. After glancing at the 
question of lubrication, the question of dynamo speed was referred 
to. The author showed that the speed of continuous current com- 
binations was, as a rule, limited by that of the dynamo, but that 
the designer of the latter was gradually increasing its speed ; the 
various difficulties connected with this problem were discussed, 
and it was shown that the speed of alternators, on the other hand, 
was generally limited by that of the engine, and could be made 
considerably higher with advantage. Tables were added giving 
the comparative cost of high and low-speed electrical machinery 
in actual practice. A comparison was then made of the governing 
of the two types of engines, it being shown from figures and 
diagrams taken from machines in actual operation that the speed 
and voltage regulation—both temporary and permanent—of high- 
speed machinery on variable loads could be made as close as was 
required. Some attention was given to the question of parallel 
running, the advantage being shown to be in favour of Sk-epeed 
apparatus. The results of some experiments made to measure the 
variation of the crank effort were also appended. 

The second part of the paper dealt with the relative etliciency of 
the two types of plant. Although brake tests on high-speed engines 
were frequently made, knowledge of the friction losses in low-speed 
engines was very meagre, and hence it was usually more satisfactory 
to measure the combined efficiency, or better still, the steam con 
sumption per unit output cf electrical energy. Details of a large 
number of recent tests of mechanical efficiency and steam consump 
tion of various types of engines were given. The efficiency of 
dynamos and alternators was then shortly discussed, after which 
the question of steam consumption was considered at some length. 
The effect of clearance upon theeconomy was referred to, the results 
of some special experiments with artificial clearance being pre- 
sented, to show that in high-speed engines at least the loss from 
this cause was less than was usually believed. The use of superheat 
was then discussed, a table being given of the probable gain in 
economy due to the use of different degrees of superheat with 
different types of engines, together with a number of examples 
from actual practice. Re-heaters and jackets were next dealt with, 
it being shown that the latter, as a rule, were of little value in bigh- 
speed engines. The efficiency of expansion and cut-off governors 
was compared in the light of certain special experiments made for 
the purpose, it being shown that the difference in economy was 
less with high speed than with low-speed engines ; after which 
followed a discussion of the comparative merits of triple and com- 
pound engines. Numerous examples of recent economy tests from 
combined sets were then given, both at full, light, and variable 
loads, as well as the results of some special experiments made to 
compare the consumption upon steady and variable loads. 

‘lhe third section of the paper dealt with the cost of maintenance, 
figures dealing with the repairs and attendance in various central 
stations being given. 

Finally, the author considered the capital cost, and the bearing 
which the load factor had upon the latter. A table was included 
giving the estimated cost of four power-houses, two with high 
speed and two with low-speed machinery. The probable cost of 
production per Board of Trade unit generated, with different 
prices of fuel and different. load factors, was given, from which it 
was shown that the load factor was by far the most important 
element in the determination of the type of machinery to be used. 

The paper ended with a short summary of the conclusions 
arrived at, it being shown that although the low-speed combina- 
tion at full load had a somewhat lower steam consumption, it 
was not always sutficient to outweigh the higher capital cost. 

MEETING OF STUDENTS. 
THE first students’ meeting of the session was held at the Institu- 
tion on Friday evening, the 5th instant, at 8 p.m., the president, 
Mr. J. C. Hawkshaw, M.A., in the chair, when.a paper on ‘‘The 
Erection of Steel Bridges: Sheffield Extension of the London and 
North-Wes‘ern Railway,” was read by Mr. A. Reynolds, Stud. 
Inst. C.E. The following is an abstract of the paper :— 

The extension into Sheffield of the London and North-Western 
Railway goods system involved a considerable amount of tunnel 
and bridge work. The new line branches from an old goods yard 
on the outskirts of the town, crosses under a branch line of the 
Nunnery Colliery Company, and, running through a tunnel under 
an outlying portion of the town, crosses the Midland Railway lines 
by a two-span steel bridge. Before the construction of the new 
line the Midland lines were underground. 

This tunnel had to be opened up, thus destroying a roadway 
known as Navigation-hill, which had an incline of about 1 in 14, 
and necessitating the construction of a roadway bridge imme- 
diately over the railway bridge. The slope of the hillside continues, 
and the new line terminates in a goods yard and sidings situated 
in the business centre of Sheffield, the lines being carried on a 
brick viaduct at a considerable elevation above the ground level. 
Trucks may be run direct from the sidings to the first-floor level 
of a warehouse, situated at the end of the yard, or may be lowered 
through the floor of the viaduct by means of two hydraulic lifts, 
and run into the ground floor. : 

In the paper the author deals chiefly with the erection of two 
bridges, namely, that carrying the line over the Midland Railway, 
and that carrying the roadway, Navigation-hill, across the ga) 
formed by cutting away the tunnel on the Midland line. 

The construction of these bridges illustrates three methods of 
girder erection, viz, :— 

(1) Rolling or launching girders from embankments, 
(2) Lifting entire girders into position. 
(3) Erection by means of timber staging. 

The work was rendered somewhat difficult owing to the cramped 
nature of the locality, and the incessant train service on the 
Midland lines. The actual launching of heavy girders had all to 
be done on Sundays, and even then the line had to be left clear for 
occasional trains. : 

The reading of the paper was followed by a discussion, in which 
Messrs. H. C, E. Newton, H. A. Bartlett, L. H. L. Huddart, B.A, 
W. Waters, and H, W, FitzSimons took part, 
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LETTERS TO THE EDITOR. 
(We do not hold ourselves —— the opinions oy our 





FLASH BOILERS. 


gir, —As a saanufacturer of flash boilers, 1 have read with 
interest Mr. Bickford’s paper on the subject, and should like 
to pass a few remarks thereon. I notice that Mr. Bickford 
entirely passes over the only true type of flash boiler — the 
surface type. This is usually made only in small sizes, up to 
about 6 horse-power. ‘The water is injected through a series of 
sprayers, in a very fine spray, into a heated chamber which 
resembles a small vertical multitubular boiler without fire-box and 
water legs. The water is converted instantly into steam. The 
boiler is, of course, very stoutly built, and is tested to four times the 
working pressure whilst at a dull red heat. The objections to this 
type of generator are several—cost of manufacture, and the fact 
that they are but little safer than the ordinary water boiler, 
being the chief. 

The coil boiler must, as Mr. Bickford points out, contain some 
water. Itis usually very little, whatever way the boiler is worked, 
upward or downward feed ; but, still, the term is really a misnomer. 
At the same time, it generates steam with sufficient rapidity to 
warrant the name being retained, as it at once conveys to anyone 
the type of boiler it is applied to. 

| purpose taking Mr. Bickford’s statements in order as they 
occur, and this brings me to his statement of coil friction. Mr. 
Bickford states as an instance that the steam for a 10 brake horse- 
power engine is frequently passed through a gin. bore as oo 

Does “itr. Bickford bear in mind the pressure that these 
generators deliver steam at! I always advise as high a pressure 
as possible, and the greater number of these boilers work at from 
350 Ib. to 600 lb. pressure. At these pressures a gin. bore tube is 
ample to supply a 10 brake horse-power engine, and does so with- 
out undue friction, superheated steam having a greater velocity 
than wet. Ina flash boiler on a steady load the pressure at the 
water end often does not exceed the steam pressure by more than 
1 lb., when the length of the coil is 150ft., varying from jin. to 4in. 
bore. There is no reason why it should be otherwise ; the 
demand for steam is steady, and the water, if fed in a steady 
stream from a pump with an air chamber, or off a main supply, 
will produce steam to within 1 lb. or less of its own pressure. In 
steadiness of steam pressure when on a constant load these boilers 
are perfect ; a boiler that was tested not varying more than 1 lb. 
in a working pressure of 250 lb. for over an hour. It is not sur- 
prising that Mr. Bickford, experimenting with steam bends, Xc., 
should not get steady pressures ; but why from such incomplete 
data he should lay this type of boiler under the head of being 
an unsteady steamer | cannot see. From experiments con- 
ducted with a kettle, it would hardly be safe to condemn the 
Scotch boiler as a steam raiser. Mr. Bickford also gives no 
time for his variations. He states the pressure varied between 
201b. and 1201b. It does so in all types of boilers at times, and 
it also depends on what demand was ae made on the boiler. 
No properly constructed flash boiler could have such a variation in 
actual work on a steady load, and therefore as Mr. Bickford’s 
experiments were not conducted on a boiler at all, his conclusions 
have no weight. 

Parallel grouping of coils is only employed in large boilers. In 
no boiler of less than 60—70 horse-power do I use this system of 
construction. Where the coils are all in one case, care must be 
taken that the coils are heated equally, as, should one cool off, the 
majority of the water would pass through it, and it would cause 
priming very quickly. This can be got over by having a separate 
feed to each system, and arranging coils so that it is impossible for 
one system to receive more heat than the others. This is done by 
‘staggering ” the coils, One large boiler was built without regard 
to this, and was composed of two series of coils—parallel, fed by 
one pump. The results of the test not proving satisfactory, one of 
the case plates of the boiler was removed, and the boiler was noted 
while working. One coil was found to be of a bright red heat 
through the whole of its length, and the other was black. One coil 
received more heat than the other, with the result that the water 
took the colder coil, and caused the boiler to foam, as there was 
but half of it at work. As the boiler could not be built to arrange 
the coils in any other way, another feed pump was added, and the 
boiler fed as two independent boilers, which, in fact, it was, as the 
coils were only coupled in the steam chest. 

With regard to durability, I do not see what Mr. Bickford 
expected by making what he calls a boiler out of lin. steam bends. 
As is fairly well known by most engineers, bends fail more 
frequently than any other pipe fittings or pipes, under pressure, 
and for such severe work no one expects to find metal to stand in 
common steam barrel bends. 1| have never found steam bends to 
stand long when exposed to fire for any length of time, filled with 
water, under, say, 1001b. pressure, so the idea of using them as 
Mr. Bickford states is decidedly unique. 

Where not exposed directly to the fire, lap-welded steam barrel 
lasts well in these boilers, and, if of good make, can be used with 
safety. The tube usually used for small boilers, however, is lap- 
welded hydraulic tubing. This will last for years, and in point of 
= is to be preferred to steel tube. The only way in which I 

ave found steel tube to be preferable to hydraulic is that it 
bends far easier, and is not so liable to split in the bending. Once 
the coils are bent, the iron would, I believe, last longer than the 
steel of equal thickness, as it does not scale so freely. I have coils 
here that have run over 10,000 miles on a car, and are still good. 
It is not surprising, therefore, that Mr. Bickford has come to the 
conclusion that.these boilers are durable. Any owner of a Ser- 
pollet car could have informed him of that point some years ago, 
and also that steel tubing was doubtless the best, for, for the last 
six years, none of Serpollet’s boilers have been made of anything 
else. A new tube with a slight nickel alloy is now being 
tried by the distinguished French manufacturers, with, I believe, 
very good results. 

It is usual, when supplying these generators, to guarantee the 
coils for two years against leakage, unless they are carelessly 
burned, or burst through excessive pressure. 

Efficiency, of course, must be very low, considering the strange 
boiler that the test was applied to. In actual practice an evapora- 
tion of 12 lb. for water per lb. of oil is obtained fairly easily, and 
as high as 15 Ib. is by no means uncommon. From 1 Ib. of oil, 
burned in a Clarkson burner, an evaporation of 12 1b. of water 
is guaranteed, and always obtained before the boiler leaves the 


shop, 

Feed supplied to the boiler at 212 deg., the guaranteed output 
per square foot of heating surface is 10 1b., and this can be safely 
relied on. 

These figures, of course, entirely depend on the burners used. 
It would, of course, be quite possible to use a burner that would 
require 12 lb, of oil to every 1 Ib. of water evaporated, and require 
10 square feet to dothis in. The above figures are taken with the 
standard Clarkson burner. 

The horse-power of boilers is interesting; as, if the figures 
given by Mr. Bickford were even approximately right, none of the 
cars now fitted with flash boilers could run at all, for the boilers 
could not supply the enormous amount of steam stated by Mr. 
Bickford, and the cars could not carry boilers with sufficient 
heating surface to produce it. Serpollet about halves Mr. Bick- 
ford’s figures as to steam per horse-power. About 15 lb. to 18 Ib. is 
the quantity used. This is with an engine especially designed for 
this steam, of course. ‘Twenty pounds per horse-power with 
single-acting mushroom-valve engines, with a superheat of about 
800 deg. Fah., can be taken as a safe working basis for engines 
of 6—8 horse-power, as are usually used on the smaller steam cars. 

As to the feed control on a stationary flash boiler, nothing works 
better than the ordinary relief valve. If Mr. Bickford fits leaky 





valves he will require a pump of, as he states, ‘‘ enormous size,” 
On cars also, this style of valve works well, the Miesse cars being 
fitted with no other style of valve, and they are one of the best 
steam cars on the road. 

Variations of the method of feeding these boilers are endless, 
and three well-known makes of cars, fitted with these boilers, are 
all fed in different ways, and work well. With the ordinary relief 
valve on the water main, a pressure rot varying over 10 lb. 
can be obtained. I have also not found the valve ‘‘jumped” open 
by the kick of the water in rising main, as mentioned by Mr. 
Bickford. In testing a car, it is usual to leave the outlet of the 
relief valve open for inspection. I have never seen a valve behave 
in the way Mr. Bickford suggests, and they only blew when the 
pressure exceeded what they were set to. There are several other 
means of feeding these boilers besides those mentioned by Mr. 
Bickford, the most notable being that used on the Musker steam 
lorry, where a small independent engine, controlled by a diaphragm 
valve, feeds both fuel and water in the right proportion to the 
boiler. This arrangement also works well. 

It is a fact that scale never deposits in these boilers, As a 
fact, the bore of coils increases, not decrease with use. I have 
boiler coils that were four years in use, which have been sawn apart, 
and there is no semblance of the least scale in any of them. All 
leaks show, as Mr. Bickford states, by a white deposit around them. 
This is a good thing, as the steam being superheated, is not visible, 
and it is often the only way of locating the leak. At first I feared 
that the engines would suffer, and fitted a se tor, such as 
described by Mr. Bickford. As I never could find anything in the 
separator, or steam drum, I followed Serpollet’s lead, and did 
without it. Nota trace of grit shows in the engines, neither do 
the cylinders show any signs of wear from this cause. I do not 
think that any of the many hnndreds of cars running about with 
these boilers have a steam separator or chest, and no complaints of 
the wear of engines are heard, Steam separators are dangerous on 
large boilers, as they get, at times, red hot, and unless this has 
been allowed for, a nasty explosion may result. 

By felting a steam chest or separator the boilers can be fed b 
sea water if wished. As a result of a test of feeding a boiler wit 
the proportion of 1 1b. of salt to every gallon of water, not the 
slightest deposit was found in coils, and only a very small propor- 
tion was found in chest, 

As to flash boilers in action, this last section of Mr. Bickford’s 
paper would go far to convince many that Mr. Bickford had never 
seen one of these boilers in action at all. Certain it is that Mr. 
Bickford has never had a ride on a car fitted with a properly 
designed flash boiler. The car that required the driver to “ pro- 
ceed the first 20 or 30 yards like a demented signalman ” would not 
sell. In fact, I doubt if you could give it away. Most other 
manufacturers on the market are discarding the ordinary type of 
boiler for the flash for motor car use. Mr. Bickford is doing the 
reverse. After his marvellous experiences in variations of pres- 
sure, &c., in a boiler composed of lin. steam bends, this is not 
surprising. A boiler that varies between 75 lb. and 300 Ib. 
pressure is out of place anywhere. I would very strongly recom- 
mend Mr. Bickford to see a flash boiler at work and then have a 
ride on a good Serpollet, Miesse, or White car over a give-and-take 
road. His ideas re varying pressures and ‘‘ demented signalmen ” 
would then vanish. Certain it is that the steam cars fitted with 
flash boilers hold all records—speed, reliability, and durability— 
and are the only cars that can in any way compare with the per- 
formances of the best petrol. DAVID SMITH. 

Great Arthur-street, Goswell-road, London, E.C., 

December 15th. 





Sir,—In answer to Mr. Johnston’s letter in your last week's 
issue, I may say that I drew my conclusions as to the jumping of 
the relief valves as follows, and I think that anyone reading the 
evidence impartially will agree that the inference is quite correct, 
or at least that the fall in pressure to which I referred is not due 
to internal resistance. 

Mr. Johnston thinks that the drop in pressure on increased 
engine speed is due to friction in the tubes of the boiler. If this 
is so, it is solely dependent on the quantity of steam passing 
through the boiler, and at any given uniform speed the pressure 
would fal], as I have described it to do, with every increase of 
load, on account of the consequent increased steam consump ‘ion. 
It may be remembered that the fall of which I spoke was a matter 
of 200 Ib. per square inch in engine speeds varying between 400 
revolutions per minute and 50 revolutions. Now nothing of the 
sort is noticeable at all. If the engine were set to run at, say, 250 
revolutions, and the load steadily increased, the fall in pressure 
due to increased friction, whilst undoubtedly present, is entirely 
obscured by the pressure fluctuations. On the other hand, if the 
speed be varied, it will be found that the pressure drop is at once 
very noticeable. Of course, the conditions must be such as to 
permit of this result. That is to say, if for any reason the rising 
main of the pump were elastic or cushioned in any way, I have 
no doubt that no such effect would be noticed. 

I have no wish whatever to question Mr. Johnston’s experience, 
but for his information I may say that I have found results 
obtained in the shop on the test stand to be practically useless for 
basing calculations as to road results on a car on. Of course, if 
his experiences are drawn from prolonged use of a car, he will pro- 
bably know this already. For instance, | may say that I had no 
difficulties whatever in the pumping direction in the shop. One 
or two strokes of the rod § pump always started the engine all 
right, but never on the road. Of course, I am quite aware that 
all the pumping I described is not always necessary, and my 
reasons for abandoning the fiash boiler are summed up in the last 
paragraph of the article. 

I may add that the present boiler gives no trouble if allowed to 
run short of water. It is a water-tube boiler of thick tubes, and if 
the water be allowed to fall the pressure does not fall suddenly, 
but begins to fall away, which at once draws attention to what is 
wrong. If this falling off takes place on a hill, it is, however, 
usually necessary to stop and come down again, as the engine 
pump will not pick up the water fast enough under the special 
conditions then obtaining. That is to say, if a large quantity of 
water is suddenly wanted in the boiler, with failing car speed 
due to pressure drop, it is often not possible for the pump to 
meet the demand. If, however, an auxiliary feeder of some 
sort were fitted, it would be possible, no doubt, to pick up 
the pressure again, even on a hill. On the level there is no 
trouble. The car slows down, and as soon as the pump is turned 
on the pressure tegins to recover, and is usually all right in a 
quarter mile or so, Joun 8, V. BICKFORD, 

Camborne, Cornwall, 

December 13th, 





MOTOR CAR LEGISLATION, 


Sir,—Any doubt which I may have had as to the wisdom of 
limiting the speed of motor cars in towns has been effectually laid 
by Mr. Macdonald's letter in your last impression. The normal 
argument urged in favour of the non-restricted speed is that the 
motor car is so handy, and can be stopped so quickly that no risk 
is incurred by travelling fast. Mr. Macdonald has been at the 
trouble to prove that the argument is wholly invalid. My train- 
ing in dynamics has at least been good enough to show that there 
was some exaggeration about the question, but I was not until 
now aware of how —— high speeds are. Mr. Macdonald, 
in his anxiety to prove that horse-drawn vehicles cannot be stopped 
in a hurry, has given the whole case away. Let me reproduce 
some of his figures. He tells us that a Panhard car running at the 
comparatively moderate speed of 16-3 miles per hour cannot 
possibly be pulled up in a shorter space than 25-4ft., while at 
25-7 miles an hour it actually runs 89-7ft. before it can be stopped. 





To all intents and purposes at these high speeds the motor car is 
as uncontrollable as a railway train. In the face of these figures 


it will in future be vain to plead for permission to run fast because 
the ear can be stopped almost instantaneously. 

Your correspondent has evidently the most vague notion of 
what may and may not be proved by figures. He gives the 
number of persons killed and injured by motor cars, and then 
points triumphantly to the far greater number killed by ordinary 
vehicles. He entirely overlooks the fact that the motor car does 
not constitute 1 per cent. of the horses and horse-drawn vehicles 
plying in our streets. If he will take the trouble to work the mile- 
age out on this basis, he will see that the accidents due to the 
motor car are very largely in excess of those brought about by any 
other class of vehicle used in our streets. 

It is, of course, no argument in favour of laxity regarding 
motor cars that butcher boys drive recklessly, or that, according 
to Col. Crompton, omnibuses may be seen in all directions, with 
the horses at a gallop, doing their 12 miles an hour. Two wrongs 
do not make one right. I bave questioned several drivers of omni- 
buses on the subject, and I can safely say that if they ever attain 
12 miles an hour they are entirely ignorant of the fact. They 
usually take it that I am chaffing them ; and when they find that 
I am in sober earnest, they assure me that the ‘‘ Coppers will take 
very good care that there ain’t no galloping.” I do not for a 
moment wish to hint that Col. Crompton is not minutely accurate, 
but he will not be vexed if I say that his experience appears to be 
exceptional. 

Speaking to a gentleman the other day, of some coaching 
experience in the past, he assures me that now and then light 
coaches, carrying only about six passengers, have been run at a 
racing pace, The stages were short, and all four horses galloped 
from one stage to another. Often two coaches ran in rivalry, 
racing the whole way, and it was not an unfrequent thing for a 
horse to drop down dead. In this way the seven-mile stage was 
often done in less than the half hour. But the danger and cruelty 
were so great that at last Parliament interposed and passed the 
law against galloping all four horses at once, which law has already 
been referred to in your columns, A. TERRETT. 

December 16th. 





PROFESSOR PERRY'S ADDRESS. 


Sin,—I have read ‘‘ Beechwood’s” remarks on Professor Perry's 
address, I was at Belfast and heard Professor Perry, and, in 
common with the rest of the audience, came away greatly 
interested by the arguments that he brought forward. Professor 
Perry seems to have offended ‘‘ Beechwood” by some outspoken 
remarks on the technical teaching that is at present given in some 
schools. He stated, which is an undeniable fact, that the salaries 
paid to such teachers are insufficient to attract the best men, and 
that consequently their pupils suffer. 

I should say that Professor Perry, from his position as a teacher 
of classes of students, who most of them intend to become teachers 
themselves, has had a better opportunity than most men of judging 
whether the best men of his classes are likely to be attracted by 
the salaries now offered to technical teachers, or whether they are 
likely to be attracted into other and more lucrative branches of 
engineering. 

With Professor Perry’s statement that a complicated four- 
cylinder experimental engine is not so fit for use by students as a 
simple single-cylinder engine I most cordially agree. I believe 
that Professor Perry’s method is to encourage students to carry out 
for themselves quantitative experiments in order to familiarise 
their minds with the correctness of the teaching they have 
obtained from their reading and lecture-room. Any ordinary 
student who is not exceptionally brilliant is more likely to learn 
the laws which govern the economical use of steam by making 
quantitative experiments with a simple engine than by attempting 
the same class of experiments on some multi-cylinder experimental 
engines that have been devised specially for students’ use. 
These engines, on account of complication of passages, introduce 
many variable factors of extreme complexity, which would puzzle 
any but the most experienced engineers. 

I cannot follow the conclusions which ‘‘ Beechwood ” draws in the 
last six lines of his letter, and which he states render Professor 
Yerry’s conclusions unreliable. Surely we are all at one with 
Professor Perry when he points out:— 

1. That a large number of boys naturally desire to study physical 
phenomena. 

2. That many of these are deterred from going on owing to the 
very thorny and difficult path which up to the present has been 
pointed out by their teachers as the only path to be followed. 

3. That these thorny paths have-been made thornier by under- 
paid, and consequently incompetent, teachers. 

R. E. CrRoMpTon, 





DIESEL ENGINE, 

Sir,—Referring to my article on the trial of a Diesel engine 
published by you on August 22nd, 1902, I then assumed an exhaust 
temperature of 800 deg. Fah.; this is the result of experience 
with ordinary oil engines. I now find from experiment on the 
Harrogate Diesel that the maximum exhaust temperature re- 
corded during several days is 520 deg. Fah. This fact modifies 
the thermal ba!ance-sheet as follows :—Heat carried away by 
exhaust, 3914 B.T.U.s., instead of 5682 per lb. of oil as originally 
given, thus making a total of 17,721 B.T.U.s. accounted for out of a 
total of 19,150, i.¢., 92-6 per cent., not 96-2 per cent., thus leaving 
7-4 per cent. unaccounted for, making the per cents. of heat as 
follows :—Indicated horse-power, 38-4 per cent.;. cooling water, 
28-2 per cent.; exhaust gases, 26-0 per cent.; unaccounted, 7-4 per 
cent.; total, 100 per cent. H, ADE CLARK. 

Leeds, December 8th. 








YORKSHIRE COLLEGE ENGINEERING Society, LezDs.—On Mon- 
day, December 8th, Mr. H. Ade Clark lectured to the members of 
this Society on ‘‘The Diesel Oil Engine.” He showed diagram- 
matically the theoretically perfect cycle of compression, expansion, 
and combustion in a gas or oil engine. He explained how, in 
practice, some part of this perfection had to be foregone, some 
degree of efficiency being sacrificed to secure more reasonable bulk 
and weight. He described the mechanical details of the Diesel 
oil engine as at present constructed, and gave particulars of some 
trials he hitaself had made. As a result of these trials the legturer 
had formed a very high opinion of the Diesel engine. The initial 
expense is greater than that of electric motors, gas, or other oil 
engines, but the cost of up-keep, including interest, depreciation, 
and sinking fund, compared favourably with that of any other 
power producer, a great advantage being the very-low class of oil 
which may be used as fuel for these engines, After a short dis- 
cussion, a vote of thanks was accorded to Mr. Clark, whose lecture 
evoked much applause, 

New Tanks FOR SHip MODEL EXPERIMENTS.—Reference has 
already been made in THE ENGINEER to the fact that the Clyde- 
bank shipbuilding firm—John Brown and Co., Limited—has begun 
the formation of a tank for’ experimental investigations with ship 
models, similar to that long in use by the Admiraity and at the 
yard of Messrs. Denny Brothers, Dumbarton, and it is of interest 
to note, further, that the Clydebank firm has promised a subscrip- 
tion of £1000 towards the co:t of establishing a tank for general 
shipbuilding needs, as advocated at recent meetings of the Institu- 
tion of Naval Architects. The Fairfield Company, as well, has 

romised £1000 to this end, as have also Harland and Wolff, 
lfast ; Swan and Hunter, of the Tyne; and Yarrow and Co., 
London. After due consideration of various sites, arrangements 
have been made for the Royal Society to take the proposed tank 
under its direction at the National Physical Laboratory, Kew, 
and the fund required —about £15,000—for carrying out the 
work, has thus already been supplied to one-third its extent by 
five firms alone. A circular is being sent out by the Institution 
of Naval Architects making an appeal! for further subscriptions, 
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MOTOR CAR DEVELOPMENTS IN FRANCE. 
No. I. 
Tur Paris Show of motor vehicles falls at a convenient 


moment for summing up the progress of the automobile | 


industry during the year. This progress is to be 
measured not only by the technical improvements in the 
cars themselves, but also by the large number of new 


firms who have entered this branch of the engineering | 
trades; and certainly in both respects the developments | 
are much greater than could have been anticipated a | 
At the French Exhibition there are | 


twelvemonth ago. 
cars from England, America, Germany, Belgium, Switzer- 


land, and Italy ; and while foreign makers have shown that | 


they are able to supply high-class motor carriages, French 
manufacturers themselves are finding their ranks rapidly 
increasing, until the Grand Palais, with its vast hall and 
galleries, is scarcely sufficient to provide more than what 
is barely necessary for the display of a few typical 
examples of each maker’s cars. That the industry is a 


profitable one for those who can secure the trade is | 


proved by the anxiety of people to enter it. They look 
to prospective profits without thinking of the possibilities 
of failure ; and yet there are few trades where the manu- 
facturer has to face more serious risks, The chances are 











usually considered worth taking for the sake of the large 
| returns to be obtained upon motor vehicles; but the 
newcomer soon finds that he has little hope of joining 
the ranks of successful manufacturers unless he can build 
machines upon the most approved types and turn out 
nothing but the best. A buyer will not spend some 
hundreds of pounds upon a machine without being 
| assured of getting full value for his money. Reputations 
in the automobile business are soon made and lost, 
and once the public are satisfied that a certain 
type of car is thoroughly satisfactory, the maker of 
these ‘vehicles can get more orders than he can 
| execute, while the firms whose carriages have not 
come up to expectations find themselves on the brink of 
| failure. In all cases the secret of the success of vehicles 
| which are being eagerly bought up at high prices may be 
| summed up in the high quality of workmanship and the 
careful selection of material. There are no secrets in the 
automobile industry. Patents count for very little in the 
designing of a satisfactory car, even if they have any 
value at all, and the only thing taken into account by the 
| buyer is the quality of the work and the little improve- 
| ments indicated by — which help to increase the 
| efficiency of the vehicle. 
| This suggests another curious feature that has been 











THE BELGICA CAR 


observable in the trade during the past twelvemonth. 
A couple of years ago the industry seemed on the point of 
being overrun by makers from outside the engineering 
trades, principally cycle manufacturers, who were 
attracted by the prospect of doing an enormous business 
in voiturettes.’ This type of vehicle, however, entirely 
failed to meet the requirements of the public, and with 
the supremacy of the light carriage the small makers find 
the ground sinking away beneath their feet. _Some of 
them have launched out in the manufacture of light car- 
riages and big cars, with what chance of success it is yet 
too early to say, but with a few notable exceptions the 
trade in high-class vehicles is now being monopolised by 
the engineering firms who have shown that with proper 
construction a motor car can be reliable, durable, and 
economical in upkeep. When buyers are called upon to 
pay from £600 to £1000 for a high-class car, it is some- 
times considered that this is out of all proportion to the 
work and material put intoa vehicle. And yet there are 
probably few classes of machinery where the work has to 
be of such a high order. No mechanism is subjected to 
such enormous and violent strains as the propelling gear 
of a carriage, and not only have makers to pro- 
vide for the stresses due to jolting on the road, 
the flexion of the frame, the thrust of the engine, 
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and the putting of spur wheels in and out of mesh, but 
they have to build the machinery with the lowest possible 
weight. The crank shafts are usually machined out of 
the mass, an operation presenting considerable difficulty 
in the way of obtaining a perfect set of the cranks, and 
the variable speed shafts and gears are sometimes made 
in the same way. In the big factories producing nothing 
but the best vehicles it takes six months to turn out a 
motor car complete. The facilities of manufacturers are 
being enormously increased by the laying down of machine- 
tool plants, and during the past six months the capacity 
of several factories in and around Paris have been 
doubled, the aim of makers being to turn out vehicles at 
the rate of onea day. One inducement for a big produc- 
tion lies in the changes that are constantly being made to 
the propelling systems. So rapid are the developments 
of the industry that a vehicle may be out of date a year, 
or even six months hence, and manufacturers are there- 
fore anxious to clear off old orders so as to be ready for 
the construction of new models. The new ones may not 
perhaps be much more efficient than the old, but so long 
as wealthy buyers desire to keep abreast of the move- 
ment, and possess only the latest type of vehicles, the 
older patterns naturally tend to lose some of their selling 
value. 

The most noticeable development in automobile con- 
struction during the past year is in the direction of sup- 
pressing the noise of motors and securing a greater 
elasticity of engine power. Noise can, of course, be 
greatly reduced by fitting ample silencers or mufilers, 
which will allow of the exhaust leaving at something like 
atmospheric pressure, but the average automobilist on 
the Continent objects to the back pressure ofa silencer in 
which the burnt gases are expelled through very 
small holes, and, apart from this drawback, the 
motor itself has usually been objectionable on account 
of the necessity of its always being obliged to run 
at a high speed, with the result that the carriage 
vibrates more or less when at a standstill. The difficulty 
appeared almost insuperable until the appearance of the 
Mercedes car last spring, when it was shown that with 
mechanically-operated inlet valves and a governed carbu- 
retter the motor could be slowed down to 200 revolutions 
a minute, and not only could this be done, but even when 
running at high speed the noise of the engine was so 
slight as to be in no way objectionable. This has been 
one of the revelations of the year, and it has done more 
than anything else to influence the design of French 
motor vehicles. As the public saw that silent vehicles 
could be constructed, they began to insist upon the sup- 
pression of noise and a motor giving an almost complete 
range of piston speed. The continental manufacturers 
therefore immediately set about adopting the main 
features of the Mercedes design, with the result that 
the majority of the cars exhibited in Paris have mechani- 
cally-operated induction valves and governed carburetters. 
It is a curious illustration of the imperfect knowledge of 
automobile engineers concerning the precise action of the 
internal-combustion engine that they are unable to make 
up their minds whether there is any advantage in using 
the mechanical valve, apart from the facility it allows for 
slowing down the engine. These valves were, of course, 
adopted years ago, and were abandoned as unsatisfactory, 
and the Cannstatt firm have only made them a success 
by a proper design of the cams. It is claimed for the 
mechanical valve that it allows of the admission of a 
greater volume of gas, and consequently a higher com- 
pression, but against this it is argued that the mechanical 
valve is really not open for a longer time than the auto- 
matic valve. The latter opens fully when the piston 
has moved about }in., and remains open until the piston 
has got to the end of its travel. The mechanical valve 
opens and closes gradually, so that the volume of gas 
entering the cylinder can scarcely be greater than with 
the automatic valve. There are, of course, other con- 
siderations, the importance of which are exaggerated 
by the advocates of each system. It is also urged 
against the use of the mechanical valve that it needs an 
extra cam shaft, with additional drive from the crank 
shaft, but thisis by no means necessary, and in the Paris 
show there are many engines with the exhaust and inlet 
valves side by side, and operated by cams on the same 
half-time shaft. Usually, however, the valves are on 
each side of the cylinder, thus necessitating two shafts. 
An objection sometimes raised against this method is that 
the two valve chambers result in a spreading of the gas 
and consequently a lower compression, and in order to 
concentrate the charge over the piston one maker is 
designing an engine with the inlet valve over the exhaust 
valve, as in the older types of motors, and operated from 
the same cam shaft by a stem and trip. 

There is no doubt that the mechanically-operated inlet 
valve has become a permanent feature in motor design, 
but it is not likely to be such an indispensable feature as 
would seem to be suggested by the prominence given to 
it at the show. Makers cannot see that it has any 
appreciable influence upon the efficiency of the engine. 
The results of tests are very conflicting, some experi- 
menters claiming that they can get more power out of 
the engine with the mechanical valve, while others say 
that they can detect no difference whatever. This would 
seem to suggest that the mechanical valve is adapted 
to special characteristics of the motor. Firms who 
have given most attention to this matter declare 
that the mechanical valve is only suitable for the 
big engines with heavy valves, and, in fact, it permits 
of larger valves being used, so that in this respect 
it appears to have an advantage in allowing of a 
larger admission of gas. Simple devices will also enable 
the mechanical induction valves to be held up when 
starting the big engines until the explosion takes place. 
While the majority of makers are adapting the mechanical 
valve to motors of all sizes, some of the leading firms are 
simply applying them to the big engines, and are making 
the smaller motors with automatic inlet valves. They 
are abie to get the same results in the way of variety of 
piston tach by employing a new type of carburetter for 





obtaining a perfectly uniform mixture, and the improve- 
ments being carried out in carburetters point to develop- 
ments in the way of getting, not only a variable piston 
speed, but an elasticity of engine power which, in an 
internal-combustion engine, is not, of course, exactly the 
same thing. 

Some of the cars exhibited are illustrated on page 587 ; 
they will be referred io again in future issues. 








BUILT-UP PULLEY. 


THE objects aimed at by the manufacturers who are now 
producing the built driving cones or step-pulleys shown in 
the accompanying drawings are great durability, elasticity, 
strength, and lightness. It will be seen that the pulley con- 
sists of a series of steps, each step forming a cylinder inwardly 
flanged at one end and externally flanged at the other, and 
connected axially by a tube. The cylinders for forming these 
steps are pressed or stamped out of sheet steel, about ,'; for 
all but very large sizes; a hole is then punched in the bottom, 
which corresponds with the diameter of the next smaller 











Fig. 1—PULLEY WITH ARMS 


step. The external flange of the cylinder is a little larger in 
diameter than that of the next smaller step. Any number of 
steps, according to requirements, may be used. Permanent 
connection is made by pressing the steps through the next 
larger ones, thereby forcing the external flange of the small 
step against the internal flange of the larger, and securing by 
means of three or four externally countersunk rivets. 
Several methods of securing the central tube in position are 
employed, two of which are shown here. In Fig. 1 the tube 
is split so as to form four arms, which are bent to right angles, 
the ends being riveted through the outer flange of the second 








Fig. 2—PULLEY WiTH STEEL RING 


step and inner flange of the first or largest step ; the other 
end of the tube is forced into the inwardly flanged 
closed end of the smallest step. In Fig. 2 the central tube is 
pressed into the reverse flange at the small end of drum, 
and secured by means of a steel ring. The largest step is 
closed by a flanged, perforated disc being pressed in, and into 
this disc the other end of the central tube is pressed, and then 
spun over. Very little tooling is necessary to render the 
pulley fit for use. The manufacturers—a Nuremburg firm— 
are employing these pulleys in their own factory with success. 
The cost of production is about the same as of the ordinary 
cast iron drums. Mr. Strauss Collin, of Bush-lane House, 
Cannon-street, London, is introducing them to this country. 








DOCKYARD NOTES. 





THe ‘‘mystery’’ of the French torpedo boat No. 108, 
ashore on the Cornish coast, would perhaps be a little less 
deep were the utterly obsolete nature of the boat understood. 
She is only of 54 tons, and her speed under rather than over 
15 knots. Like many old boats, she had uses, and towing 
targets seems to have been her chiefemployment. Towed up 
Channel by the torpedo gunboat Cassini, she broke loose in 
the gale, and was no more seen by the Cassini. It is satis- 
factory to note that, as an act of international courtesy, the 
Devonport authorities are spending much time and more 
trouble than the boat is worth in an effort to salve her. 





Tue champion torpedo gunboat of the Navy is at present 
the Gossamer. Ten years or more ago she had trouble in 
reaching her designed indicated ho1se-power of 3500, and 
certainly did not do at sea the designed 19 knots. She has 
recently been given Reed boilers, and on a trial made 6256 
indicated horse-power with a pressure of 250 lb. at the boilers. 
On another trial at sea 5969 indicated horse-power were 
reached—a trifle below the designed 6000 indicated horse- 
power—and a speed of 20-7 knots, which was ‘7 knot over 
the estimate, and 1:7 over anything she was expected to do 
when designed. These vessels have, one and all, good hulls. 
Ten years ago they were a colossal failure, because they were 
given insufficient power. Now they are all being brought up 
to date, to the advantage of the Navy. Easily sunk though 
they will be, such craft are likely to be of extreme service in 
war time, and will be far superior to destroyers at guarding a 
fleet. A destroyer on guard is all too likely to be mistaken 
for an enemy’s boat; with ‘‘ catchers’’ this error is hardly 
likely to be made. 





THe names of the four 25-knot scouts, 2800 tons, will be 
Inchkeith, Nora, Fastnet, and Eddystone, They are assigned 





respectively to Vickers-Maxim, Fairfield, Elswick, and Laird, 
The armament will be twelve 12-pounders. 





AN extraordinary accident occurred in Portsmouth harbour 
last week. The actual facts are that, while gasoline wag 
being pumped out of submarine No. 2, by the Latona, it 
suddenly took fire. It got on to the water and burned there 
with a glare that lit the whole harbour. Two things hap. 
pened. There chanced to be neither tide nor wind stirring, 
and the Latona’s pecple acted with extreme promptitude, a 
there was no danger to report. But since the harbour is fu}| 
of powder hulks, and so forth, it is not difficult to surmise 
the ‘‘might-have been,’’ if there had been wind or tide or 
lack of presence of mind aboard the Latona. 





Tue Russian cruiser Aurora, of the Pallada class, does 
not seem likely to prove a flyer. On her first trial 
she came 1000 Belt below the contract-—a failure of 
8 per cent. The pressure was 1501b. On a second trial, 
with a pressure of 180 Ib.—15 lb. over the nominal pressure 
she managed to scrape through a mile. As her foreign-built 
sisters—Variag, Bogatyr, and Askold—carry more guns, and 
have done easily about four knots more speed, it looks as 
though ‘‘ made-in-Russia ’’ warships are yet some way from 
ideal perfection. It is very doubtful whether the Aurora 
will ever succeed in passing 18 knots on service. This, as 
she is designed to chase fast merchantmen and liners, 
Campanias, and so forth, seems insufficient. 





Tue Centurion and Barfleur when reconstructed will each 
have one military mast only. With the reconstruction of 
these ships we shall be dealing at length elsewhere in due 
course, for it is of extreme interest. They are, however, yet 
a very long way from completion. 





AFTER seven years’ continuous service in the Channel 
Fleet the Majestic will, next June, be replaced by the 
Duncan. Gradually this class will form the Channel Fleet, 
and it is an ideal one for that purpose, owing to its speed. 
The Majestic will, after re-fit, go to the home or ‘‘ Gobbie 
fleet. It seems only yesterday that she was the ideal warship ; 
now, if still first class, she is barely so. 








FIRST-CLASS CRUISER CUMBERLAND. 





H.M.S. CUMBERLAND, the second of two first-class armoured 
cruisers of the ‘‘County” type, built by the London and Glasgow 
Shipbuilding Company, Govan, was launched from the yard of that 
firm on the 16th inst. She is the fourth of the same class built in 
Govan yards ; the Donegal by Fairfield, the Monmouth by the 
London and Glasgow Company's, and the Berwick by Wm. Beard 
more and Company, completing the quartette. As usual on such 
occasions the naming ceremony was performed by a lady intimately 
connected with the county from which the vessel derives its name— 
Viscountess Morpeth. The principal dimensions of the new vessel 
are: Length between Tins mew. 440ft.; moulded breadth, 66ft. ; 
load draught, 24ft. 6in.; displacement at load draught, 9800 tons ; 
indicated horse-power, 22,000; speed, 23 knots; boiler pressure, 
3001b.; normal coal capacity, 800 tons. The Cumberland is of the 
_— ted type of cruiser, her armour, armament, and other vital 
eatures being similar to those of her sister ships. The machinery, 
which will be supplied by the builders, will consist of two sets of 
triple-expansion four-crank engines, each set being arranged in 
pairs, having the cranks of each pair directly opposite each other, 
and the cranks of the forward pair placed at right angles to those 
of the aft pair. The diameters of the cylinders, and the order of 
their positions from forward, are:—Low-pressure, 69in.; high- 
pressure, 37in.; intermediate-pressure, 60in.; all having a stroke of 
42in. The combined power of the two sets of main engines will 
amount, as above stated, to- 22,000 indicated horse-power, when 
running at 140 revolutions per minute. There are four surface 
condensers for the main engines, the total condensing surface being 

23,000 square feet. 

The boilers are of the ordinary Belleville type, with economisers, 
They are thirty-one in number, arranged in three boiler-rooms, 
the forward set in each boiler-room being of the single-ended and 
the aft set of the double-ended type. They will work under 
assisted draught. While the normal coal capacity of the vessel is 
about 800 tons, this can be increased, by utilising the reserve 
spaces, to 1600 tons, which will give the Cumberland a very ex- 
tended range of action. She will be fitted with the most 
approved appliances for rapid coaling—a point of much import- 
ance in a modern war a Electricity is provided by four se's 
of engines and dynamos, of the Rethickect tains Scott com- 
bination, of sufficient power to produce the current necessiry, not 
only for a complete installation of lighting, but for such power 
purposes as working the aft capstan gear, the boat and coal hoists, 
ten ammunition hoists, and a large number of fans for the artificial 
ventilation of the vessel below the lower deck, including the maga- 
zines, store-rooms, and crew spaces, 








NAVAL ENGINEER APPOINTMENTS.—The following appointments 
have been made at the Admiralty :—Fleet engineers: A. Palmer, 
to the Boscawen, for the Minotaur; E.G. P. Moffatt, to the 
Hawke ; J. Fielder, to the (Eolus, for service as chief engineer at 
Haulbowline Yard ; S. Hockey, to the Russell, on commissioning ; 
C. H. Steward, to the Dido; J. W. Fleming, to the Pembroke, for 
the Galatea, on paying off ; E. Thomas, to the Royal Oak ; A. E. L. 
Westaway, to the Duke of Wellington, for the Nile. Staff engi- 
neer: F, W. Highton, to the Pembroke, for the Exmouth. Chief 
engineers : T. R. Reynolds, to the Indefatigable ; A. E. Tompkins, 
to the President, for R. N. College ; G. W. Roome, to the Vivid, 
as first assistant to chief engineer at Devonport Yard ; W. J. Kent, 
to the Venus; F. D. Thomsett, to the Pembroke, for the Australia ; 
W. C. Stevens, to the S y, additional, and on re-commissioning ; 
and J. M. Simpson, to the Dryad, on re-commissioning. Engineers: 
G. M. Gay, to the Indefatigable, on commissioning ; R. Davis, to 
the Orion, for the uette; W. R. Crawford, to the Orion, for 
the Cygnet ; T. W. Richards, to the Russell; W. G. Heppel, to 
the Pembroke, for the Russell, on commissioning ; D. E. Duke, to 
the Dido ; J. J. Shirvell, to the Royal Oak; F. C. Davies, to the 
Pembroke, for the Mohawk, and on commissioning ; W. J. Steil, 
to the Vivid, for the Vigilant ; W. Denbow, to the Pembroke, for 
the Circe, on paying off; and F. R. Pendleton, to the Duke of 
Wellington, for the Kent. Assistant engineers: J. F. Bell, to the 
Indefatigable ; H. V. H. Watch,to the Benbow; C.C. H. Stuart, 
to the Implacable ; L. H. P. Hammond; to the Pembroke, for the 
Hawke ; A. C. Hall, to the Venus; C. P. F. L. Rock, to the Royal 
Oak ; F. W. Sparrow, to the Pembroke, for the Royal Oak, on 
commissioning ; H. J. Darnley, and E. A. Hird, probationary, to 
the Pembroke, for the Russell. Artificer engineers: W. Devereaux, 
to the Pembroke, for the Russell; W. S. L, Collins, to the Cam- 
bridge, for the Conqueror; C. W. Ward, to the Dido, on com- 
missioning ; E. Palfreman and F, R. Ward, to the Pembroke, for 
the Royal Oak, on commissioning ; A. H. McTear, to the Venus ; 
G. J. Matthews, to the Speedy; W. H. Pengelly, to the Dryad, 
both additional, and on re-commissioning ; 0. H. Naylor, to the 
Pembroke, for the Mohawk ; K. F. St. John, to the Vivid, for the 
Shark ; W. G. Harding, to the Pembroke, for the Sturgeon ; and 
Albert E. Millward, to the Indefatigable, additional, and on re- 
commissioning. 
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RAILWAY MATTERS. 


Ovr of the 1857 miles of line owned by the Great 
Indian Peninsula Railway only 462 carry a double track. 

New breakfast and luncheon cars are shortly to be put 
on Sctween London and Leeds, by the Great Northern Railway 
Company. 

A MOVEMENT is said to be on foot in Prussia to abolish 
fourth-clas3 p2s32nger traffi: and to churge fourth-clas: rates for 
third-class travel, 


We learn from an American paper that a Russian rail- 


roid has filled a long-felt-want- by building a ‘“ honeymoon car, 
fitted up with a!l ths sp!eadoar of the “bridal chambers” of the 
great hotels 


A LuxvRtous train for the King has just been built by 
the London and North-Western Railway Company at Wolverton. 
‘There are two saloons in which the King will sea 4 and these will 
communicate by means of corridors with each other and with other 
saloons in which the suite will be accommodat2d. Th2 saloons are 
lighted by clusters of electric lights. 


Ar Airdrie last week two little boys came up for 
sentence for having maliciously tampered with and blocked the 
points on a railway leading into Calderbank Steel Works, with the 
object of seeing a train go off the line. In this they succeeded, 
as an engine was derailed, and considerable damage was com- 
mitted. The boys were ordered to be birched. 


Ix reply to a question asked in the House of Commons 
on Monday, Lord Cranborne said the actual sum expended on the 
Uganda Riilway up to date which has been defrayed by the 
Treasury, or for which the Treasury will be liable, is £5,207,199. 
This sum is being re-paid with interest by a sinking fund, and 
£373,222 5s. has already been devoted to this object. 


To meet the increased cost in working expenses by 
reason of the recent advance in wages, it is stated that the Penn- 
sylvania Railroad and other leading lines will advance freight rates 
on January Ist, 1903, and preparations to that end are already 
under way. The advance is expected to apply only to commodity 
rates, the present classified rates to remain undisturbed. 


Sreps having been taken to organise a Union of Aus- 
trian Locomo‘ive Engineers, the Minister of the Interior forbade 
the formation of such a union on the ground that it would be a 
danger to the State. The organisers appealed to the Imperial 
Court, alleging that such a prohibition was a violation of their 
political rights. The Court has decided that the prohibition by the 
min‘stry was legal and well founded. 


We learn that the Great Central Railway is experi- 
menting with an electrical device for automatically placing on the 
line the detonators used by railways as signals during a fog. The 
apparatus is operated from the nearest signal-box, the primary 
object of the invention being to cover the interval between the 
sudden approach of a fog and the arrival of the signalling men on 
the line. The device is being tried at Lutterworth. 


Tue general superintendent of the Railway Mail Ser- 
vice has issued his annual report. At the close of the year there 
were 1350 lines of travelling post-offices—railroad, steamboat, and 
electric—covering 178,796 fh The number of clerks employed 
was 9731. It is estimated that there were handled during the 
year 8,177,531,240 pieces of first-class mail matter and 6,885,299,400 
pieces of all other classes, making a total of 15,062,830,640. 


Tae King now has four Royal special trains of modern 
construction, which have been made for him by the various railway 
companies, that on the London and North-Western, used for the 
first time for the journey to Gopsall Hall; one on the Great 
Eastern line, for the Sandringham trips; one on the Great 
Western, which made the famous record journey to Plymouth this 
year; and one on, the London, Brighton, and South Coast 
Railway, 


ANOTHER important change is pending on the staff of 
the Central London Railway. The Ra‘licay News hears that Mr. 
Charles Aldington, the traffic manager, who has held that office 
since the opening of the line, has accepted an important post in 
the service of his old company, the Great Western. Mr. Aldington, 
before he joined the Central London staff, was chief assistant in 
the office of Mr. Hart, the London divisional superintendent of the 
(reat Western at Paddington. 


Tere are 2871 miles of railway controlled by the 
Government of Madras, but there are no less than 4611 miles of 
railway on which accidents are investigated by the Government 
inspector of railways, Madras Circle. The Nizam’s railway system 
comes under periodical inspection, and, bar the Bezwada exten- 
sion, is not under Madras control. Certain sections of the 
Southern Mahratta Railway system-—-aggregating 1041 miles— 
come under the Madras inspectorate as regards accidents cnly. 


Tue death occurred last week of Mr. James Purkess, 
general manager of the Midland and South-Western Junction 
Railway. He left the employ of the London and South-Western 
Railway Company in May, 1899, to succeed Mr. Sam Fay as 
general manager of the Midland and South-Western Junction 
tailway, and since then had done valuable work in developing the 
undertaking, a large portion of the line having been doubled, and 
a War-office line constructed from the company’s Ludgershall 
Station to Tidworth, on Salisbury Plain. 


A misHaP occurred early on Monday morning on the 
South-Eastern and Chatham Railway near Chislehurst Station, 
resulting in considerable damage to the permanent way, and delay 
to traffic on the main line. The 3.40 a.m. boat train from Dover 
passed through Orpington Station about 5.30 in the morning, and 
a3 it was approaching Chislehurst Station one of the coaches near 
the middle of the train left the rails, carrying two others with it. 
There was a deep embankment on the upside, but, fortunately, 
the derailed coaches turned over on the down line, Both the up 
and the down roads were blocked, and traffic had to be carried on 
over the Mid-Kent line vi@ Beckenham Junction. 


At a meeting of the shareholders of the Great Indian 
Peninsula Railway Company, held this week, the chairman referred to 
the desire of the Board to obtain a coalfield of itsown. The matter 
had been under consideration a long time, and it was expected 
that before long their inquiries would result in obtaining a coal- 
field which they could work for themselves. The East Indian 
Railway was an instance of the value of possessing such a field. 
The average rate Hap by the Great Indian Peninsula Company 
for fuel during the past half-year was something over eight 
rupees per ton, while the East Indian Railway Company got its 
= under four rupees, allowing in both cases for cost of dis- 
tribution. 


THE railway which Russia has been building between 
Alexandropol in Russian Armenia to Erivan, one of the fortified 
capitals in Transcaucasia, was to have been comp!eted entirely on 
June 14th. As this was not possible, the engineers were granted an 
extension of four months, ending on October 14th. Even on that 
date the line was not finished, and only three mail trains a week 
are running on the line, and they are the only passenger trains. 
Inquiry has shown that th’s line has been built in a very careless 
manner, and that in consequence an immense outlay of money will 
be needed to make costly improvements, so that nger traffic 
can be carried on properly on this railway running through the 
valley of the Araxes,~ In that valléy the railway embankment has 
— many places, and the trains have to travel at a very slow 
speed, 





NOTES AND MEMORANDA. 


ALTHOUGH the production of a satisfactory smokeless 
»owder is a very recent event, the first discoveries in this line date 
k to the early part of the last century. 


THE ore shipments from Minnesota will exceed 
15,000,000 gross tons for this season, which is at least 1,000,000 tons 
more than was expected three months ago, 


THE First Lord of the Treasury has appointed Mr. T. 
Kirke Rose, D.Sc., assistant assayer in the Royal Mint, to be 
chemist and assayer in that department, in succession to the late 
Sir W. L. Roberts-Austen, h.C.B , D.C.L., F.R.S. 


THE cruiser Kent returned to Portsmcuth on Monday 
after a successful thirty-hours’ trial at four-fifths power. Her 
engines and boilers worked very satisfactorily, her indicated horse- 
ower was 16,209, with a coal consumption of 1-83 1b. per indicated 
orse-power, and she attained a speed of 20-43 knots. 


EXPERIMENTS carried out by M. Sorel in Paris show 
that complete combustion in the cylinders of petrol engines is 
rarely attained, especially in the case of light high-speed cars. He 
has found that the proportion of air which has been calculated 
as sufficient to giv: complete combustion is largely ia error. 


Moror car drivers will be relieved to learn that a 
solution of the side-slip difficulty has been discovered. A descrip- 
tion of the appliance is not forthcoming, but the Automobile Club 
Journa! states that it is simple and effective, and can be attached 
to or detached from any form of tire, pneumatic or solid. Further 
particulars will be awaited impatiently. 


THE annual report of the trade and navigation, issued 
at Ottawa, Ont., shows that the tonnage of vessels built in 
Canada for the year ending June 30th last was 23,288, an iacrease 
of 6332 over the previous year. The number of vessels was 260, 
an increase of 2). During the year 27 vessels, with a tonnage of 
11,360 and a value of 235,865 dols., were sold to other countries. 


Tue First Lord of the Treasury has appointed a com- 
mittee to inquire and report as to the administration by the 
meteorological council of the existing parliamen‘ary grant, and as 
to whether any changes in its apportionment are desirable in the 
interests of meteorological science, and to make any further 
recommendations that may occur to them with a view to increas- 
ing the utility of the grant. 


Not much has been heard recently of Mr. Edison’s new 
storage battery. An American paper now states that the inventor 
is building five motor cars to test it. Each will be run 5000 miles, 
and the expectation of covering 100 miles on a charge is persisted 
in. A light car, with twenty-one cells weighing 3321b., has 
covered sixty-two miles on a charge, and was still travelling at 
83 per cent. of its nermal speed at the close of the trip. 


A PAPER was read before the Royal Society on 
December 11th, on ‘‘ Certain Properties of the Alloys of the Gold- 
Silver Series,” by the late Sir W. C. Roberts-Austen and Mr. T. 
Kirke Rose. From this it appears that no copper alloy is now 
used at the Royal Mint in the trial plates by which the standard of 
the gold coinage is tested. The mixture is composed of 916-666 
parts by weight of gold and 83-333 parts of silver, only, Formerly 
no silver was utilised. 


Buiack gunpowder, the oldest of all our explosives, 
originated in the Far East, being used by the Chinese in making 
fireworks in the seventh century, although the place and date of 
its origin and the name of its inventor are unknown. The secret of 
its manufacture was carried by Arab traders to Bagdad, where its 
adaptability for war purposes was discovered. The army of 
Genghis Khar first used it in cannon in China in 1234, and the 
Chinese then learned its military value. 


In Professor Vivian B. Lewes’ last Society of Arts 
lecture on the ‘‘Fature of Gas Lighting,” the author said with 
regard to acetylene that this gas could be dissolved in acetone, and 
in this way 100 cubic feet of the gas could be compressed into one 
cubic foot of cylinder space, and that in this form the gas was 
admirably adapted for train, tram, and omnibus lighting. He also 
showed that with this compressed acetylene, in conjunction with 
the incandescent mantle, a light of 146 candles per cubic foot of 
gas could be obtained. 


Accorp1NG to the report on the condition of the metro- 
politan water supply during the month of October, 1902, by the 
Water Examiner appointed under the Metropolis Water Act, 1871, 
the average daily supply delivered from the Thames during the 
month was 133,864,635 gallons ; from the Lea, 23,586,638 gallons ; 
from springs and wells, 57,369,740 gallons ; from ponds at Hamp- 
stead and Highgate, 1295 gallons. ‘The daily total was, therefore, 
214,822,308 gallons for a population estimated at 6,425,346, repre- 
senting a daily consumption per head of 33-43 gallons for all pur- 
poses. 


ExpzRIMENTs have been made recently at the Observa- 
tory of Nice to redetermine with greater accuracy the velocity of 
light, using the toothed-wheel method of Fizeau under improved 
conditions. In previous experiments, the beam of light was made 
to travel a distance of 7-452 miles and back, but in the recent 
experiments it was reflected from a mirror placed at a distance of 
28-566 miles from the source, an objective of 0-76 m. diameter 
being used at the plane of emission and one of 0-38 m. diameter as 
the collimator. Asa result of 1109 observations, the final value 
obtained for the velocity was 185,225-5 miles per second. 


Tue Berlin correspondent of the Standard says that 
the experiments with wireless telegraphy in the German navy are 
being continued. Attempts were made on the 11th and 12th 
inst., under the superintendence of Captain von Tschudi, at Kiel, 
with the experimental torpedo boat Neptun, to ascertain how and 
in what degree kites and captive balloons are of use in spark 
telegraphy. Spark telegraphy has already proved in the navy to 
be the most rapid and effectual means of communication. 
Extensive experiments are to be carried on shortly to find out if 
the radius of wireless telegraphy can be extended by the use 
of balloons and kites, and in what state of weather they can be 
employed. 

Tue gold production of New South Wales for the nine 
months ended September 30th was 184,032 fine ounces, valued at 
£781,724. The value of the silver, copper, tin, and coal exported 
from this State during the September quarter of this year was 
£920,972, a decrease of £180,415 as compared with the correspond- 
ing period last year. The copper and tin exports include metal to 
the value of £11,453 and £17,111 respectively, refined in this State 
from imported ores. With these exceptions, the figures represent 
the output of the mines of New South Wales. The value of the 
silver, copper, tin, and coal exported during the nine months of 
this year is £2,659,261, being a decrease of £666,648, compared 
with the corresponding period of last year. 


THE Beaumcnt oil field is contained in a district within 
the area of the coast prairie of the Texas, Louisiana, and Mexican 
region, The oil was discovered in 1901 by a drill hole through 
1100ft. of clay and quicksand. A year later there were 136 wells, 
now there are 214, and more are being drilled. During the first 
year, 54 million gallons of oil were obtained, and five or six times 
this amount is estimated as the product for 1902, The prairie 
land extends for nearly 400 miles along the Gulf of Mexico and 
from 10 to 50 miles inland. The strata at a depth probably com- 
prise bituminous Eocene clays, and they are overlaid by later 
Tertiary and Pleistocene sands and clays, nearly 3000ft. in thick- 
ness, which contain the oil. A drill hole has been carried to a 
depth of 3060ft. without touching the Eocene, 





MISCELLANEA. 


Tae London Water Bill passed through Committee in 
the House of Lords on Monday evening. 


Tue Suffolk, first-class cruiser, is to be launched at 
Portsmouth in the third week in January. 


THREE more submarine boats are now being built at 
Barrow. Six of this kind of craft have already been constructed. 


NeEaRLy eleven miles of the Simplon Tunnel have now 
been bored. At the tunnel head the temperature is stated to have 
reached 136 deg. Fah., while thermometers outside were registering 
36 deg. of frost. 


Two days after her return to Devonport from the 
Clyde, where she had undergone expensive repairs, the po gd 
boat destroyer Fairy damaged her bows azainst the sea wall at 
Keyham on Monday, and had to be docked. 


To avoid the tax of 5 per cent. payable at the Cape 
upon the whole of the capital of an English company trading in 
South Africa, the newly amalgamated tube firm has decided to 
form a subsidiary company in South Africa. 


TENDERS, with designs by each firm, for the two 
25-knot liners for the Cunard Line have been sent in by four firms, 
and they are now under consideration. It is anticipated that the 
orders will be placed in a few days. Fuirplay believes that the 
tenders are all for over £1,000,000 for each vessel. 


Tue first-class cruiser Cumberland was launched on 
the Clyde on Tuesday. The vessel belongs to the County class, 
has a length of 440ft., a breadth of 56ft., and a depth of 24ft. 6in. 
at load draught. The displacement is 9800 tons, and the 
indicated horse-power 22,000, the estimated speed being 2% 
knots. The armament of the Cumberland is of the most modern 
type. 

Tue Dominion Marine and Fisheries Department, 
Canada, has, after considerable investigation and testing, decided 
to put in a new system of lighting the S. Lawrence route by 
acetylene gas, instead of that at present in use. Those already 
tried are said to give from five to seven times more penetrating 
power than that derived from the Pintsch lights at present 
in use, 


THE annual report of the Royal Agricultural Society 
states that the show for 1903 will be held on June 23-27th, in the 
new permanent showyard between Willesden and Ealing. The 
prizes amount to £6314, as against £4877 this year. It is pointed 
out that the capital expenditure in connection with the new per- 
manent yard is £42,000, and the donations already promised to the 
fund amounted to £23,678 19s. 


Tae Southampton Harbour Board has decided to pro- 
mote a Bill in the ensuing session of Parliament applying for 
powers to expend £125,000 on works and dredging the channel in 
Southampton Water, to obtain aminimum depth of 33ft. at low- 
water spring tides. The total estimated cost of this is £131,562. 
Towards this total the London and South-Western Railway Com- 
pany will contribute £12,500 for dredging the channel at Thorne 

nol!, 


THe New York State Legislature will soon be called 
upon to consider what it will do with the Erie Canal. The time 
has come when a decision must be arrived at, whether it is to be 
abandoned or enlarged to meet modern requirements. During 
President Roosevelt's term as governor of the State, a committee 
reported in favour of enlarging it at a cost of £12,000,000. This 
would give a depth of 12ft., and permit the passage of barges of 
1000 tons capacity. 

THE monthly report of the National Boilermakers’ 
Society says the trade outlook is not so bad in some cases. 
Belfast and Barrow being full, and Elswick and Jarrow well 
employed with Government work. The mercantile marine is not 
providing so much work, and if the joiners’ strike on the North- 
east Coast continues mechanics and labourers will have to he 
discharged, and the closing of the yards means starvation to 
hundreds of families. 


A serious explosion took place at the Royal Gun- 
powder Works, Waltham Abbey, on Monday, resulting in the loss 
of three lives, and doing considerable damage to the buildings and 
plant. The accident happened in what is known as an incorporat- 
ing house, a structure in which the mixing process in connection 
with the manufacture of cordite is carried on, and is supposed to 
have been caused by the presence of some grit or other foreign 
substance in the machinery. 


Tue Town Council of Maidenhead have agreed to the 
recommendation of the Bridge Committee that immediate steps 
be taken ‘‘to obtain an Act of Parliament which shall («) repeal 
the Maidenhead Bridge Act of 1772; (/,) abolish the bridge tolls 
as from November, 1902, when the present letting expires ; and 
(c) vest the bridge and bridge property in the Mayor, Aldermen, 
and Burgesses of the borough of Maidenhead for ever.” The 
lessee of the tolls has applied to the Corporation for recompens3 
owing to tolls for motor cars having been reduced to 2d. 


An official intimation has been received by the Times 
that the fifth- national Japanese Industrial Exhibition will be held at 
Osaka from March Ist to July 31st, 1903, and that cards of invitation 
to the Exhibition will be presented to all those who are intending 
to visit Japan for this purpose. The bearer of the invitation card 
will be entitled to special facilities for his journey, being allowed 
20 per cent. discount on his fare both outward and homeward by 
the Nippon Yusen Kaisha, if travelling on their steamers. Efforts 
are being made to induce the Osaka Shosen Kaisha and other 
steamship companies also to allow a discount on their fares. 


Tue plans for the proposed extension of the docks at 
Dunkirk, which has already been voted by the Chamber of 
Deputies, have been laid before the Senate. These plans comprise 
the lengthening of Nos, 3 and 4 basins of the Freycinet docks, by 
which a mile of quays, with a depth of 26ft. of water, will be added 
to the existing accommodation, the removal of the western fortifi- 
cations, and the acquisition of ground for further extension of the 
docks. The chief engineer of the Ponts et Chassées of the port 
points out to the Senate that the project will enable Dunkirk to 
afford the accommodation urgently required for the growing trade 
of the port, and to provide for further extensions, the necessity of 
which is already foreseen. The new quays will accommodate five 
= new lines of steamers besides providing berths for outside 

ts. 


In May last the Secretary of State for India appointed 
a committee of experts, consisting of Mr. C. S. Nares, Mr. C. A. 
Hartley, and Mr. W. Matthews, to report on the proposals which 
had beén submitted for the improvement of Madras Harbour. 
The scheme submitted provided for the opening of a new north 
entrance and the closing thereafter of the existing eastern 
entrance, the new entrance to be 400ft. in width and to be pro- 
tected seaward by the construction of a breakwater arm 1600ft. in 
length, commencing at the outer portion of the curve in the exist- 
ing north pier and extending therefrom in a direction practically 
parallel with the shore line. It was further proposed that the 
centre of the new north entrance should be placed at a distance of 
820ft. shoreward of the inner face of the protecting arm. The 
project was framed by Mr. de Winton, the chief engineer to the 
Madras Government, who estimated the cost at £196,667. The 
committee pronounce unhesitatingly in favour of the principle of 


the proposal, 
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FORBIGN AGENTS FOR SALE OF THE ENGINEER. 


_F, A. Brocgsaus, 7, Kumpfgasse, Vienna 1, 
wINA.—KXLLY anp WasH, Liuirap, Shanghai and Hong Kong. 
pRANCE.—BoYVRAU AND CuEvILuET, Rue de la Banque, Paris. 
gERMANY.— ASHER anv Oo., 5, Unter den Linden, Berlin. 
F, A. BeocxHavs, Leipsic ; A. Twarrmxyun, Leipsic, 
1A.—A. J. COMBRIDGE AND Co., Railway Bookstalls, Bombay. 
{TALY.—LozsCHER AND Co., 807, Corso, Rome ; Bocca Faurua, Turin. 
JAPAN.—KELty anp WALsH, LimiTsep, Yokohama. 
Z. P. Manuva anv Oo., 14, Nihonbashi Tori Banchomé, Tokyo. 
pussiA.—O. RIcKER, 1h, Nevsky Prospect, 8t. Petereburg. 
8. AFRICA.—W™. Dawson & Sons, Limitep, Bam's Buildings, Capetown, 
Gorpow AND Gorcu, Long-street, Capetown, 
R. A. THompson AND Co., 38, Loop-street, Capetown. 
J. 0. Juta anv Co., Capetown, Port Blizabeth, and Johannesburg. 
AUSTRALIA.—GoRDON anv Gortcn, Melbourne, Sydney, and Brisbane, 
R. A. Taompson AND Oo., 180, Pitt-street, Sydney; Melbourne, 
Adelaide, and Brisbane. 
TuRNER AND HenpErsoy, Hunt-street, Bydney. 
NEW ZEALAND.—Upron anv Co., Auckland; Orato, J. W., Napier. 
CANADA.—MONTREAL News Co., 886 and 888, 8t. James-street, Montreal. 
Toronto News Co., 48, Yonge-street, Toronto. 
UNITED STATES OF AMERICA.—InrerwationaL News Oo., 88 and 85, 
Duane-street, New York ; Susscription News Oo., Chicago. 
gTRAITS SETTLEMENTS.—Kaiy awp Watsu, Lrurrap, Singapore. 
OEYLON.—WisaYaRTNA AND Co., Colombo. 
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Foreign Subscriptions will, until further notice, be received at the rates 
ven below. Foreign Subscribers paying in advance at these rates 
will receive Tak ENGinegR weekly and post free. Subscriptions sent 
by Post-office Order must be made payable to Tus Enoingzr, and 
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the necessity for going te press early with a portion of the 
edition, ALTERATIONS te standing advertisements should 
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each week, 

Litters relating to Advertisements and the Publishing te the 
Paper are to be addressed to the Publisher, Mr. Bydney é all other 
letiers to be addressed to the Bditor of Tus Exctrumn. 

Telegraphic Address, ‘‘ ENGINEER NEWSPAPER, LONDON.”’ 
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PUBLISHER’S NOTICES. 


*,* Next week THE ENGINEER will be published on WEDNESDAY, 
instead of Fray, New Advertisements should reach the Office 
not later than Six o'clock on Tuesday evening ; alterations to 
Standing Advertisements before One o'clock on Monday afternoon, 





*," With this week's number is issued, as a Supplement, a Tiro-pige 
Engraving of the Great Dam at Assuan, the Nile Irrigation Works, 
Every copy as issued by the Publisher includes a copy of this 
Supplement, and ibers are requested to notify the fact should 
they not receive i. 





*,* Latest TYPgs OF THE BRITISH FLEET.—Our two-page coloured 
y) emg. representing H.M. ships Formidable, , and 
Albatross, may be had, printed on superior paper, upon a roller, 

price 1s., by post 1s. 1d. 


"et fal subscriber ne ogg — icumte im an 
imperfect or mutilated ition, } u wing prom 
iiraction of the fact to the Publisher, with typo of the 
Agent through whem Gs peli btained u jence, 
inured, can be d by obtaining the paper direct from 

ts Office, 
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TO CORRESPONDENTS. 


4m All letters intended for insertionin Tux 
questions, should be accompanied by the name and address of the writer, 
et ns bes as a proof of good faith. No notice 
whatever can of anonymous commu 

say Weeannot undertake to return drawings or manuscripts; we must, 
therefore, requcst correspondents to keep copies. 


REPLIES. 


W. C. (Chesh‘re).—The articles will probably be re-istued skortly. 

T. A. 8. (Edgbaston).—The works have not been described in this paper. 

W. D. (Birmingham).—You will find the drawings of the Turbinia which 
you want in Tax Evcinesr, May 28th, 1897. 

W. 8. T. (Ormesby).—You cannot do better than get Seaton’s “ Manual 
of Marine Engineering,” published by Griffin. 

Panama (Guilford-street).—You will find all the information available 
in a serics of articles published in Tue Eso nexpr, vol. xciii. 

Stac (Newport).— Blast furnace refuse, broken up to suitable sizes, 
forms excellent concrete, and is frequently used for the purposes you 
name. 

J. H. H.—We bave been unable to find the name of any firm which 
ae appavatus for weighing out and wrappipg up small 
parceis, : 

PF. W. Q. (Brighton).—Sections of the Nile Dam were published in our 
issue of November 8rd, 1899, which can still be obtained from our 
publishing depsrtment at the ordinary price. 

J. C. G. (Chetla. Alipore)—You can no doubt obtain starch-making 

lant from E. R. and F. Turver, of Ipswich ; Whitmore and. Binyon, 
ickham Market; T. Robinson and Son, Limited, Rochdale; and, 
indees, from nearly all flour-milling engineers. 

T. D. anv Co. (Glasgow).—You can obtain machinery for weaving fish- 
ing rets from Thos. Helyear, West-street Ironworks, Bridport; J. 
Cochrane, Biackfaulds Ironworks, Canning - street, Glasgow ; and 
Messrs. J. Wilson and Sons, Vulcan Wcrks, Johnstcne, N.B. 

J. A. R. (Liverpool).—It appears to us that any man who has gut 
sufficient intellectual power to invent something worth patentiug 
ought tu be able to fill up the two forms, which can be obtained for 
nothing at the post-office, and which, carrying a £1 stamp, and lodged 
at the Great Seal Pateut-office, London, will secure provisional pro- 
tection. 

J.W.B.—A fair royalty would be 1s. per square foot of total heating surface 
up to, say, 200 square feet ; then 9d. a fost up to 400 fur the additional 
200 ; then 6d. a foot for all further increments. Thus the royalty for a 
boiler with 500 square feet would be £20. This is on the assumption 
that you take no active part in the manufact»re or sale, and that the 
maker holds an exclusive licence for a large district. 

L1BRARIAN.—The number of firms producing Icad pencils is so small, and 
the machinery so simple, that there is not, so far »s we are aware, any 
special maker of machinery. ‘Ihe lead is ground between crushing 
rolls, mixed with water and a binding material, the nature of which is 
kept as a trade secret, put in a pasty condition into a small hydraulic 
press and “squirted” into strings. The wooden portion is made in 
extremely simple lathes and chaunelling machines. The dried strings 
pete p in the channels by girls, and the two pieces of wood glued to 
each other. 








MEETINGS NEXT WEEK. 

Roya. Institution oF Great Britain.—Saturday, December 27th, at 
3p.m. Afternoon Lecture, ‘*On Locomotion: On the Earth, through 
the Water, in the Air,” by Prof. H. S. Hele-Shaw, LL.D., F.RB.8., 
M. Inst. C.E. 

Tue Instrrution or Crvit Enornegrs.—Tuesday, December 22rd, at 
8 p.m. Ordinary meeting. Paper to be discussed, ‘The Rupnarayan 
Bridge, Bengal-Nagpur Railway,” by Stephen Martin-Leake, Assoc. M. 
Inst. C.E. Paper to be read, “‘ Electric Automobiles,” by Henry Francis 
Joel, Assoc. M. Inst. C.E. 
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RAILWAY MANAGEMENT. 


AN interesting correspondence has taken place 
between Lord Stalbridge, the chairman of the 
London and North-Western Railway Company, 
and a shareholders’ committee, consisting of Mr. 
Burdett-Coutts, M.P., Lord Brassey, the Hon. 
George Peel, Mr. Nathaniel Spens, Sir J. Gilmour, 
and Mr. Richard Green. The Committee has been 
formed to urge on the chairman and directors of the 
Railway Company the pressing need of reforms 
which will secure economies in the working of the 
traffic. As the correspondence has been published 
in full in the columns of the daily press, it is quite 
unnecessary to reproduce it here. The Committee 
advise the holding of a conference by the railway 
companies of the United Kingdom for the purpose 
of arriving at some mutual plan of action that will 
result in increased efficiency and diminished working 
expenses. They advocate the use of big wagons, 
and a copying of United States methods of manage- 
ment and keeping accounts. They urge co-operation, 
in order that trains may be more economically 
loaded ; and they suggest a re-casting of certain 
financial methods regarding capital and working 
expenses, which lie too much outside our province 
to claim consideration here. To these proposals 
Lord Stalbridge returns a courteous negative. In 
the main his answer is simply that he is unable 
to see his way to comply with the requests of the 
Committee. - 

It is, we think, a good thing that this Committee 
has been formed, and some action taken. The air 
will be cleared, and the outside public will, perhaps, 
acquire information which, in the interests of all 
concerned, it. seems desirable it should possess. 
We fancy that the matter will not end with Lord 
Stalbridge’s second letter. A further discussion of 
various points of interest cannot well be avoided. 
We believe that the various railway directors of 
Great Britain have no reason to fear the publication 
of facts concerning management ; but, at the same 





time, we think it may be safely said that less 
reticence, less red tape, and a fuller publication, not 
only of facts, but of the reasons and the reasoning 
to which the facts owe their existence, would prove 
useful. It is to be regretted that the Committee 
do not include in their numbers the name of any 
man who possesses a minute knowledge of the 
details of railway working. Were it otherwise, 
Lord Stalbridge might on the one hand, have made 
his case stronger, while on the other the suggestions 
of the Committee would have carried a weight 
which they now lack. Put into few words, the 
Committee suggest that “something should be 
done ”’—a recommendation which is constantly made 
in every department of human life, usually to very 
little purpose. It is true that Mr. Burdett-Coutts 
appears to go somewhat further; but in reality the 
advance is but smali. Thus, although he urges the 
adoption of big wagons, he is silent as to how their 
employment will save money; and the most that he 
can say in favour of the conference is that it may 
serve to stop competition between the companies. 
His contention that the details of working expenses 
ought to be known has much to recommend it—so 
much, indeed, that it is impossible to argue against 
it. But the Committee obviously write in ignorance 
of the fact that the railway companies really possess 
an enormous amount of that very detailed informa- 
tion which Mr. Burdett-Coutts says should be 
obtained. If our readers care to turn to THE 
ENGINEER for October 18th, 1901, they will find a 
table the contents of which may go far to prove that 
directors are not so ignorant of what is going on as 
the man in the street may imagine. Yet, granting 
this, we nevertheless hold that inquiry might be 
pushed further than itis. Directors should know 
how many passengers are carried in every train, 
and what proportion the number of passengers bears 
to the seating accommodation. No really accurate 
information exists as to the ton mileage of goods, 
and this ought to be obtained. Infinitely more 
benefit would be gained by those who urge on 
reforms if they would state not only what, in 
their opinion, the reforms ought to be, but 
the precise nature of the advantages to be gained. 
To take a very old illustration, we may cite the 
30-ton truck. Now, it is freely admitted that this 
truck may be used in the conduct of some traffic 
even in Great Britain; but, often as it has been 
asked for, no one has, up to the present moment, 
given any detailed estimate of the advantage to be 
gained by the expenditure of an enormous sum of 
money in making the change from the 10-ton truck 
to the 30-ton truck universal. 

The Committee, in advocating a conference, appear 
to have overlooked the fact that the last thing the 
trader wants is harmony among the railway com- 
panies. Wrongly or rightly, he holds that in 
antagonism and keen competition lies his safety 
from oppression. It is, of course, a natural desire 
on the part of the shareholders of the London and 
North-Western Railway that the directors of that 
and all other British lines should enter into such 
mutual agreements as would enable them to face the 
strongest combinations of traders with equanimity. 
Yet, on the whole, we think there is room to believe 
that Lord Stalbridge is wise in his generation in 
declining to take part in such a conference. The 
relations of the companies with the trading com- 
munity might easily be made worse than they are 
by a public display of a union of hearts; and it is 
well to remember that in point of fact the leading 
officials of the various companies already freely 
communicate with each other, and that it is ques- 
tionable if any one of them has anything useful or 
tending to economy to learn fromanyone else. The 
outside world may rest assured that the directors 
and officials who commit economical sins do not 
commit them in ignorance, but because they are 
fully convinced that they are doing what is the 
right thing todo. Far be it for us to assert that 
there is no need of reform in the railway world. 
Our contention is that the reforms can only be 
carried out tediously, with difficulty, and in some 
respects at a very heavy cost—even at that of the 
loss of whole boards of directors. 

At the present moment the crying need is not 
for a conference, but an authoritative statement by 
a man, or men, possessing an intimate knowledge of 
railway working of the nature of the changes in 
policy that ought to be made, the reason why such 
changes are needed, and the precise effect that they 
are likely to have. We may name for illustration 
one subject out of half a hundred. During the last 
ten years the dead, or unpaying, weight of our pas- 
senger rolling stock has increased very much. The 
cost of a train carrying, say, 300 passengers, is at 
least twice what it was a few years ago. Much 
heavier and more costly locomotives than have ever 
before been needed are being built and used. 
There is no trace of a limit to expansion 
in this direction. There was a time when 1100 
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square feet of heating surface were ample to 
run an express to the North. Two such engines, 
or one with twice 1100 square feet, are now 
required. If events progress much further, we shall 
find two engines, each with 2500 square feet of 
surface, drawing one fast express. The big train 
and big engine craze is like opium-eating—the desire 
grows with indulgence. A dispassionate inquiry 
into the cause of the development in train weights 
could not fail to be of service. It would go far, we 
believe, to show that it is, in the main, partially need- 
less ; more largely due to the action of guards than 
is commonly supposed, and that high speeds might 
be attained with a smaller outlay than is now 
demanded. 

Finally, we may agree with the Committee that 
it is a huge mistake to think that because a thing 
is, therefore it must be right. But while we say 
this, we must point out that much of the increase 
in working expenses that has taken place is due to 
the action of the Board of Trade and the rise in the 
price of labour. When comparisons are drawn 
between the railway system of the United States 
and our own—of course, to the disadvantage of the 


latter—the difference between the social conditions | Y 


of life in the two countries should be taken into. 
account. It is a suggestive fact that United States 
railway officials are at this moment in this country 
pursuing an inquiry into our methods of conducting 
traffic; and there is reason to believe that they will 
return to their own kindred with the certainty that 
they have not twice crossed the Atlantic for nothing. 


A GERMAN ELECTRICAL COMBINATION. 


THE reports which have been circulated at 
different times during the past few months respect- 
ing a projected amalgamation of two of the principal 
companies engaged in the electrical industry in 
Germany have now been followed by the publica- 
tion in the Vienna newspapers of a somewhat sen- 
sational telegram from Berlin in regard to the 
formation of a trust of the leading Teutonic manu- 
facturing firms. The telegram, which actually 
stated that a fusion of the Allgemeine Elektrici- 
tats Gesellschaft, the Union Electricity Company, 
and the Siemens and Halske Company had been 
completed, and that the constitution of a trust with 
the Schuckert Company, the Helios Company, and 
the Lahmeyer Company had almost been assured, 
was immediately characterised by the German 
organs of good standing as being entirely without 
foundation in fact; and those who are well 
acquainted with the position of the electrical engi- 
neering industry in Germany must know that any 
idea of bringing a trust into existence at the present 
time is entirely out of the question. In the first 
place, the depression which has prevailed during 
the past two years continues with scarcely any 
abatement ; secondly, the financial pozition of some 
of the companies is far from being of a satisfactory 
character to the shareholders; and, thirdly, certain 
of the firms are so intimately connected with 
separate investment companies from a financial 
standpoint as to render any general amalgamation 
impossible until an improvement in trade and the 
commercial position of some of the undertakings 
has taken place. These investment companies 
were originally formed for the purpose of pro- 
moting new electrical enterprises, or of assisting in 
this direction, and as practically each important 
firm produced an offspring of this kind, the parent 
either received from its child the orders for the 
machinery and plant required for the works to be 
carried out, or it became its own contractor in sym- 
pathy with its investment company, or trust, as 
the financial partner is termed in Germany. 

The spirit of speculation characterised by this 
policy led to enlargements of works far in excess of 
what prudence and foresight would have suggested 
as necessary for meeting the temporary additional 
demand arising from the promotion of electrical 
enterprises in different localities; for it could scarcely 
be imagined that the erection and equipment of new 
undertakings could progress for an indefinite period. 
Tt also led to the locking up of capital in undertak- 
ings which in some cases have been productive, but 
which in others have not yielded satisfactory results, 
and the final outcome has been the loss of about 
three millions sterling, and the creation among 
investors of a lack of confidence in electrical enter- 
prises in general. That the crisis should have 
detrimentally affected even the electrical establish- 
ments of long standing is not surprising in view of 
the position of the industry; and the stability and 
comparative prosperity of more than one company 
at the present time is entirely due to the building 
up of large reserve funds during the fat years of the 
past; the complete writing off of the value of the 
manufacturing plant ; the production of as large a 


foreign trade. The Allgemeine Elektricitats Gesell- 
schaft may be cited as an instance. This company, 
which distributed a dividend at the rate of 15 per 
cent. in 1897-98 and the two succeeding years, 
experienced the effects of declining trade in 1900- 
1901, when the distribution declined to 12 per cent., 
whilst a further drop to 8 per cent. is recorded for 
the past financial year. The figures for the Union 
Electricity Company for the past four years are 
12 per cent. in 1898, 10 per cent. in 1899, 10 per 
cent. in 1900, and 6 per cent. in 1901; and those 
of its financial trust 10 per cent., 10 per cent., 
8 per cent., and 4 per cent. respectively. The 
working results of the Siemens and Halske Com- 
pany are a 4 per cent. dividend ; but a year ago the 
company distributed 8 per cent., as compared with 
10 per cent. in each of the two preceding years. 
On the other hand, the Schuckert Company heads 
the list with a loss of over £769,000; no dividend 
was paid a year ago, but 15 per cent. was 
divided in each of the two previous periods. The 
Helios Company comes second with a loss of 
£245,000, as against dividends of 7 per cent., 
11 per cent., and 11 per cent. in the three preceding 
ears. The Lahmeyer Company is third with a 
deficit of £124,000, as compared with 10 per cent., 
11 per cent., and 11 per cent.; and the Schuckert 
Continental Company occupies the fourth position 
with a debit balance of £59,000. Other companies 
need not be mentioned on the present occasion. 

The reorganisation or reconstruction of some of 
the companies is either in progress or has already 
been carried into effect, and as the worst of the 
crisis would appear to be past, the only question is 
how to improve the general position of the trade. 
On one point there can be no doubt—namely, that 
there is little probability of the consolidation of the 
principal German firms in a trust owing to the 
internal and external interests of most of the enter- 
prises, and the variety of their manufactures. What 
may possibly happen is the creation of working 
agreements between some of the companies; or the 
formation of a general syndicate to control the 
markets, production, and prices. An attempt has 
already been made to establish a community of 
interests between two of the leading firms, the idea 
being to bring in others in the event of the scheme 
being successfully negotiated. It has, however, 
failed down to the present time. Branch syndi- 
cates have existed, but these have apparently been 
discontinued. Nevertheless, it is probable that 
working agreements, or a syndication of a large 
section of the industry, may be expected as soon 
as the affairs of various concerns assume a normal 
course; but there will be nothing in the form of a 
trust. The competition of the German firms in 
British markets will then become keener than it is 
at present, stimulated as it will be by the greater 
capabilities of production which are now lying idle, 
and only awaiting a favourable opportunity to flood 
the markets in other countries. 


THE ENGINEERING STANDARDS COMMITTEE. 


AuTHovGH little has been heard for some time 
about the Engineering Standards Committee, it has 
none the less been doing excellent service. Various 
additions have been made from time to time to the 
number of the Committees at work, and the situation 
is fast becoming remarkable and wholly without pre- 
cedent. The popular and not inaccurate idea of a 
committee is that it consists of some half-dozen 
competent men who take evidence, and after a time, 
long or short—usually long—write a report; then 
the committee, having served its purpose, ceases to 
exist. But the Engineering Standards Committee 
is an altogether different entity. It consists of over 
one hundred members, who are in the very first 
flight of the profession. Every technical govern- 
ment office is represented on the Committee, 
there being fourteen government representatives 
altogether. Fourteen committees and sub-com- 
mittees are actively at work, and some twenty 
different institutions and associations have nomi- 
nated official representatives. Every conceivable 
branch of engineering is represented, and that in 
minute detail. To take an example, there is a sub- 
committee on railway rolling stock underframes, 
which consists of twelve men, every one of them 
with enormous practical experience. Not only is 
there a committee on locomotives, consisting of 
twenty-six members, but this committee again is 
sub-divided into four sub-committees on component 
parts and types, tires, axles and springs, steel boiler 
plates, and copper and its alloys. The broad result 
of all this is that the Standards Committee has 
assumed in a measure the position of an institution, 
or, more accurately speaking, of a parliament, 
engaged in framing laws which will have a 


a 
The large number of men of the greatest eminen 
; : ce 
whose names appear in the list of members ; 
peculiarly impressive ; and any decisions they ty 
come to will be far-reaching. ay 
The magnitude of the Committee, and the splendid 
reputations of large numbers of those serving on it 
give an idea of the importance of the work they haye 
in hand. We fancy that at the outset, a couple ot 
years ago, when the idea of forming such a Com 
mittee first took shape, no one contemplated the 
expansion in subject and in detail which has taken 
place. Discussion has opened up question after 
question for consideration and solution. The result 
has been that progress has been apparently glow. 
but it must not be forgotten that the Committee, i 
not working for all time, is certainly preparing laws 
—if we may so call them—which will be potent fop 
many years to come. Great caution is therefor 
required, Our difficulty is out of a multitude of gyb. 
jects to select one or two which will serve tg 
make our mewning clear, and at the same time 
show what are the difficulties which the Committes 
have to settle. It seems to have been fairly 
generally assumed that the Committee had nothing 
to do but standardise sizes; but in point of fact 
this work represents but a small part of the whole. 
We take as an example the testing of plates. Some 
persons use test pieces Win. long, others sin., and 
even 6in., 4in., 3in., and 2in. long. Some men 
care nothing where the test piece breaks; others 
insist that it must break quite close to the centre 
of its length. The Committee propose to recommend 
the adoption of two or at most three standard test 
pieces. Once these rules are promulgated, it is 
hoped that no other tests under normal conditions 
will be specified. Again, one of the bones of 
contention between steel makeis and engineers 
has been that the latter not only specify the 
physical tests but the chemical constitution of 
the axles, or tires, or plates, or bars, or rails 
which they purchase. The steel maker argues that 
he will comply with either one condition or the 
other, but that he cannot be expected to comply 
with both; that, indeed, the stipulated chemical 
composition is often incompatible with the physical 
characteristics demanded. We confidently expect 
that in future no complaint of this kind need arise, 
but that the Committee will see their way to ask 
for nothing more as regards chemical composition 
than that certain impurities shall not be in excess, 
and that the chemical and mechanical tests will be 
compatible. 
We venture to think that in the future few will 
desire to traverse the recommendations of the Com- 
mittee. Their great merit will lie in the fact that they 
are drawn up by men who know precisely what it is 
they want. We have only to cite a few names to 
make this clear. The branch committee on sections 
used in shipbuilding has for its chairman Mr. 
Archibald Denny; Mr. W. E. Smith represents 
the Admiralty; Mr. Peter Samson represents 
the Board of Trade; Mr. Henry Cornish repre- 
sents Lloyd's; Mr. Henry Withy has been nomi- 
nated by the North-East Coast Institution of 
Engineers and Shipbuilders. It is not necessary to 
give the names of all the members; it will be 
admitted at once, we think, that the men whose 
names we print thoroughly understand shipbuilding. 
They are not theorists; they have not deduced from 
mathematical investigation the shape and size of the 
bars, plates, angle and bulb irons that are used in 
shipbuilding. They will, no doubt, suggest just 
those shapes and dimensions which are at once best 
for the shipbuilder, best for the steel maker, and 
most likely to be moderate in price. It is not likely 
that Mr. Denny, for instance, would advise the 
adoption of fancy dimensions which would augment 
the cost of material. We publish in another column 
the list of members of the committee formed to 
investigate the question of the tests for steel and 
iron material used in the construction of ships and 
their machinery. A more thoroughly representative 
committee it would be impossible to imagine. Take, 
again, the committee on rails. We have on it such 
men as Sir John Wolfe Barry, J. A. Aspinall, F. W. 
Webb, J. C. Inglis, E. Windsor Richards, and others 
not less competent or experienced. The results of 
the deliberations of such men must carry enormous 
weight, because it is impossible to suggest the names 
of experts more competent in every way to solve 
the questions presented. 


_ 
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THE NEW CUNARD LINERS. 


Ir is stated that stipulations have been made by the 
Government concerning the new subsidised liners to be 
built at a cost of about one million pounds sterling each, 
of a character so onerous that we do not think any com- 
petent firm of shipbuilders will accept them. We are 
told that the conditions of the contract are substantially 
in effect that if on any voyage made during twelve 





very far-reaching effect on the constructive work 
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of the world, and even on our commercial position. 
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, should fail to make a passage at an average speed 
ys than 25 nautical miles per hour, the Cunard Com- 
of veeshall be at liberty to return them to the builders. 
Wi are Within the mark when we say that to maintain 


renege of 25 miles an hour the ships must be capable 
’ steaming at 26 knots at least. We have very fully 


these ships, and the conditions with which they 

ust comply, in our impression for October 17th last, and 
= readers will understand that the addition of another 
ross to 25 knots will involve enormous difficulties. We 
do not say it is impossible to overcome them, but the fact 
remains that nothing approaching this speed has ever 
been attempted in an Atlantic passenger boat. It can 
readily be seen that in a gale it might be impossible 
with any regard to the comfort, not to say the safety, of 
the passengers, to drive a ship however large at full 
gpeed against the fury of a raging Atlantic gale. The 
vnditions appear to us to be so onerous that we cannot 
put think that a mistake has been made concerning them. 
As they stand they seem to put an end to the whole 


enterprise. 


discussed 








A QUESTION OF PATENT LAW. 
(From a Legal Contributor.) 

Tur complicated nature of many modern inventions renders 
it practically essential that the patentee shall employ work- 
men to assist him in putting designs into execution. 
Inasmuch as in doing so he must take the workman into his 
confidence, he very often has an opportunity of availing him- 
self of sound practical suggestions which occur to the mind 
of an ingenious mechanic. But what are the rights of a 
workman to adopt and use for the purpose of patenting it an 
invention which presents itself to his mind when working for 
an employer? It may occur to him that the invention which 
his master is about to patent can be much simplified by a 
slight alteration. Has he the right to keep his knowledge to 
himself, and subsequently procure a valuable patent in his 
own name, although the same has been worked out in his 
employer's time, and with his employer’s tools and materials ? 

I: is impossible to give a satisfactory general answer to this 
question ; but it may be stated, after a careful review of the 
cases on the point, that the mere existence of a contract of 
employment does not, per se, entitle a master to the benefit 
of inventions worked out and patented by his servant, although 
it may be proved (1) that the invention is one which is con- 
nected with the employer’s business; (2) that the servant has 
made use of his employer’s time and materials for bringing 
his invention to completion; (3) that the servant has allowed 
the employer to use the invention during the term. But 
there may be cases in which the conditions of service are such 
that a term can be implied to the effect that an employer 
must surrender his title to any inventions discovered in such 
circumstances. 

The principle which enables the Court to import such a 
term into a contract is derived from the ordinary law relating 
to master and servant. Thus, in the case of Robb v. Green, 
(1895) 2 Q.B. 315, the defendant, being employed by the 
plaintiff as manager of his business, surreptitiously copied 
from his master’s order book a list of the names and addresses 
of the customers, with the intention of using it for the pur- 
pose of soliciting orders from them after he had left the 
plaintiff's service and set up a similar business on his own 
account, Subsequently, his service with the plaintiff having 
terminated, he did so use the list. In an action brought 
against him by the employer to recover damages, it was held 
that there was an implied term of the contract of service 
that the defendant would observe good faith towards his 
master during the existence of the confidential relation 
between them, and that the defendant’s conduct was a breach 
of that contract, in respect of which the plaintiff was entitled 
to damages and an injunction. 

Although it is clear that in devoting his master’s time and 
materials to working out an invention on his own account, a 
workmin may not behave honestly, the Court has regard to 
all th2 circumstances of the employment before holding that 
the employer can claim a workman’s invention. 

S:eing that the decision is in all cases a question of fact, 
it is necessary to consider some of the case3 which have been 
decided. In Allen v. Rawson, (1845) 1 C.B. 551, Tindal, 
C.J., thus expressed himself :—‘‘ It would be difficult to define 
how far the suggestions of a workman employed in the con- 
struction of a machine are to be considered as distinct inven- 
tions by him, so as to render void a patent incorporating 
them when taken out by his employer. Each case must 
depend upon its own merits. But when we see that the 
principle and object of the invention are complete without 
it, I think it is too much that a suggestion of a workman 
employed in the coursa of experiments of something 
calculated more easily to carry into effect the conceptions of 
the inventor should render the whole patent void. 

In Bloxham rv. Elsee—1 C. and P. 558—an engineer 
employed by the patentee gave professional assistance, and 
suggested several mechanical parts of the machine which 
formed the subject of the patent, but the main invention was 
exclusively that of the patentee, who was held to be the true 
and first inventor. 

In another case—Tennant’s case, 1 W.P.C. 125 n —however, 
a patent for a bleaching preparation was declared to be 
invalid, because the patentee had been assisted by a chemist, 
who had enabled him to arrive at a main portion of the inven- 
tion. It seemed that the chemist had pointed out to the 
patentee that the end desired would be attained if the lime 
water in the bleaching liquor were constantly agitated, and 
this turned out to be so. 

It was decided in an old case—(1823) 1 Carp P.C. 438— 
that if the invention is wholly or in part the work of a 
servant, the master cannot get a patent alone, if at all. 
When a man obtains information to the effect that a work- 
man has knowledge of a particular invention, he cannot by 
merely taking that workman into his service annex the 
invention so as to become ‘‘ the first and true inventor.’’ 

In Arkwright’s case—Dav. P.C. 61—it appeared that the 
patentee had been told of a particular roller, part of the 
machinery, by one Kay, and perceiving the value of the inven- 
tion, he took Kay into his service for two years, and employed 
him in making models, and subsequently applied for and 
obtained a patent for the invention as his own. In the same 
Way he obtained and adopted a peculiar form of crank, which 
Was invented by another man. At the trial he was declared 
not to have been the true and first inventor. 

_The rights of an employé who occupies a position much 
higher than that of an ordinary workman were discussed in a 
case which was heard by Mr. Justice Byrne, in the Chancery 


Division. In that case an action was brought by an engineer- 
ing company who claimed a declaration that certain patents 
taken out by an ex-manager were the property of the com- 
pany, and that the patentee was merely entitled to hold the 
same in trust on behalf of the company. It appeared that 
the company had for many years been manufacturers and 
importers of a particular machine, in connection with which 
they were the holders of certain patents. The defendant, 
who had held a position as their manager in England for a 
number of years, was well versed in the business of the com- 
pany, but there was nothing in his agreement with them to 
show that he was bound to hand over all his inventions to 
them, nor was there anything to show that the company was 
entitled to the benefit of every invention which he or any of 
its employés might acquire. After a lengthy hearing, Mr. 
Justice Byrne, in the course of his judgment, said :— 

“‘Trecognise, and quite appreciate, the principleof thosecases, 
which have established that the mere existence of a contract of 
service does not, per se, disqualify aservant from taking out 
a patent for an invention made by him during his term of 
service, even though the invention may relate to subject 
matter germane to, and useful for, his employers in their 
business, and that even though the servant may have made 
use of his employer’s time and servants and materials in 
bringing his invention to completion, and may have allowed 
his employers to use the invention while in their employ- 
ment; but, on the other hand, without repeating what has 
been so fully and admirably expressed by the Court of Appeal 
in Lamb v. Evans and Robb v. Green, it is clear that all the 
circumstances must be considered in each case. I consider 
that . . . it isimpossible to say in the present case that the 
defendant has established the right he claims, having regard 
to the obligation arising from his contract of service, and I 
am of opinion that his case is inconsistent with an observ- 
ance of that good faith which ought properly to be inferred 
or implied as an obligation from his contract.’’ In the 
result, he made a declaration that the company was entitled 
to the benefit of the patents in question. 








SUBSIDISED MERCANTILE CRUISERS. 


Tue Report of the Committee on Mercantile Cruisers, 
appointed by the Admiralty in April last, has just been made 
public. It appears to us to add very little to the existing 
store of information. The principal conclusions of the Com- 
mittee are that it appears that all or nearly all large mer- 
cantile vessels of high speed (1) are structurally strong enough 
to carry and fight 4:7in. guns; (2) are sub-divided up to 
present Admiralty requirements; (3) can be fitted with 
steering gear below the water-line without difficulty, and at 
an expense of between £500 and £1000 per ship per annum, 
including interest on excess of first cost, depreciation, 
upkeep, &c. They consider in some detail the modes of pay- 
ment to be practised, and adopting the principle of an aunual 
payment, they subjoin in a tabular form their estimates of 
the first cost of ships having a speed of from 20 to 26 knots, 
and of the subsidy which they believe will be found 
necessary :— 


Average ocean First cost, Engine Annual 
speed. building, &ec. power. subsidy. 
Knots. £ 1.8.P. £ 

20 350,000 19,000 .. .. 9,000 
21 400,090 22.000 .. 19,500 
22 470,000 25,500 40,500 
23 575,000 30.000 67,500 
24 ee ee 850,000 40,000 110 500 
25 os we «eee 52,000 149,000 
16 arr 68,006 204,000 


The report concludes with a reference to Post-oflice 
contracts, 
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THe INSTITUTION OF ELECTRICAL ENGINEERS.—On Wednesday 
evening last the annual dinner of the Institution of Electrical 
Engineers was held at the Hotel Cecil. The attendance must have 
formed a record, since the members and their guests numbered well 
over 400. The President, Mr. James Swinburne, and various 
members of Council received the members and their friends. It 
was quite noticeable how many members of the different branches 
of the legal profession were present. There were, for example, 
Lord Justice Cozens-Hardy, Mr. Justice Buckley, Mr. Baltour 
Browne, K.C., Mr. Bousfield, K.C., Mr. J. M. Astbury, K.C., and two 
members of the firm of honorary solicitors to the Institution. The 
speeches, which were for the most part excellent, were much 
restricted in length, but few of the speakers exceeding the 
stipulated five minutes, with the result that it was ible to 
adjourn from the dining hall to another room for social intercourse 








ata late hour. Altogether a most enjoyable evening was passed, 


SOME ELECTRICAL SWITCHES. 





A NUMBER of improvements in electrical switches have been 
introduced by Messrs. Dorman and Smith, of Manchester. 
We recently had an opportunity of inspecting a number of 
these at the firm’s Ordsal Station Electrical Works, Salford. 
One is a liquid motor-controller specially designed for working 
the motors on overhead electrical cranes. The accompanying 
illustrations, one of a switch for controlling three motors, and 
the other for controlling a single motor, show clearly the 
effective, but at the same time simple, arrangement of this 
switch. A solution of caustic potash is used for the liquid. 
The contact between the source of supply and the motor is 
made by lowering a cast iron plate into the solution. When 
this plate only just touches the solution the resistance is 





SINGLE MOTOR CONTROLLER 


naturally considerable, but it is of course reduced as the area 
of the immersed part of the plate increases. These switches 
are each fitted with a reversing switch. In order to simplify 
the gearing, two plates are used in each switch, one for the 
go-ahead and one for the go-astern, or lower and lift, as the 
case may be. By this method, as will be seen from the illus- 
trations, a simple form of gearing, which lends itself neatly 
to the reversing switch arrangement, is all that is required. 
The whole of the electrical connections are insulated from the 
iron frame work, and the tank itself is generally earthed. 
Another switch we saw was an edgewise grip contact switch. 
In this switch the blades are gripped on to the contacts by 
means of a toggle arrangement, which is operated by a con- 





THREE MOTOR (CONTROLLER 


tinued motion of the switch handle after the switch blades 
have reached their position on the contacts. On opening the 
circuit the first movement operates the toggle, and so reduces 
the pressure on the contacts ; at the same time a trigger is 
lifted and the switch arm flies off, moving over the contacts 
with a light rubbing pressure. 

The" main circuit-breaking switch is combined with an 
auxiliary switch interlocked so that the main switch is closed 
first, then the circuit is completed through the auxiliary 
switch, leaving the main switch quite free to be opened by 
any automatic device. This auxiliary switch cannot be 
opened until after the main switch has been opened. The 
automatic device on the overhead or ‘maximum switches 
presentsJseveral novel features. It is claimed to ensure 
absence of friction immediately the armature has started to 
move. 
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THE NEW GERMAN BATTLESHIP “<“H.” 





THE two latest German battleships, ‘‘H’’ and “J,’’ now 
in the launching state, are what the French call ‘‘ ameliora- 
tions ’’ of the Wittelsbach type. Ameliorations is a much 
happier term than ‘modifications’? or ‘‘ improvements 
on,’’ for it expresses the truth far better than our usual stock 
phrases. 

We have recently described the Zaehringen, of the Wittels- 
bach type, at such length that we do not propose here to 
cloud the main issue by dwelling on details that apply equally 
to both ships. ‘‘H,’’ in the course of being ‘‘ ameliorated,”’ 
has increased in tonnage, and all the interest centres on the 
application of this 1000 tons of increase. That is the matter 
of importance. 

The main ameliorations are as follows :— 


(1) Substitution of 11lin. for 9-4in. big guns. 

(2) Substitution of fourteen 6-7in. for eighteen 6in. 

(3) Abolition of the rather amateurish idea of placing 
secondary guns under the blast of the big guns. 

(4) Extension of the main deck battery wall into a com- 
plete redoubt from barbette to barbette. 

(5) Sacrifice to the enormous end-on fire characteristic 
of German ships. 

(6) Much greater distribution of the 20-pounder guns. 


Now, before proceeding to discuss these, we may say at once 
that one and all mark the fact that a practical man is con- 
trolling ship designin Germany. He has taken the Wittelsbach 
design, and while retaining the main features, wiped out most 
of the objectionable points, or most of those that it is the 
fashion to consider objectionable. And every criticism that 
we propose to offer should be read in the light of the fact that 
he was presumably compelled to keep down the displacement 
as much as possible. The configuration of the German coast 
demands ships of moderate dimensions and relatively light 
draught. Other considerations seem to demand as much 
armament on 13,000 tons as is usually secured on 15,000 tons ; 
and this, of course, cannot be obtained without sacrifices. On 
paper, it is coal that has gone; in actual fact, we suspect 
that economiesin connection with scantlings, and so forth, are 
part of the price. Some of the thousand extra tons in ‘“‘H”’ 
perhaps goes in this direction. The Kaiser class are certainly 
not distinguished for strength under water, despite all the 
pretty stories as to how well two of them, the Fricdrich ITI. 
and Wilhelm II., stood running over rocks at full speed. There 
is noclear evidence as to the exact submergence of the rocks 
over which these ships passed at the time of the disaster; the 
only solid fact is that in cireumstancesapparently akin to those 
in which ships scrape off some of the outer skin, these ships 
sustained serious damage to theinnerskins. A scientific ex- 
planation about the oil fuel in the double bottoms transmitting 
the force of the blow was forthcoming, but most ships use their 
double bottoms tocarry things that might equally well transmit 
the force of a blow. Hence the incident is usually accepted as 
evidence that the sacrifice to attain 15,000 tons on 12,000 or 
less affected the under-water hulls. It stands to reason that 
to get abnormal power out of a moderate weight of ship every 
possible economy will have had to be effected. 

Let us now resume. With regard to the first amelioration, 
we doubt whether the substitution of 1lin. for 9-4in. guns is 
any very great gain, save in so far as the fact that the 
9°4 Krupp is not the most ideal piece of that or similar 
calibre in existence, Outside the proving ground a forty- 








with a genius for excuses,once observed that such guns vere 
valuable in so far as men at them would not be disturbed by 
shell fire outside, for it would merely reproduce the blast to 
which they were used; but we hardly think this theory was 
put forward seriously. 

Incidentally it may be noted that the abolition in ‘‘ H”’ of 
the four-gun battery that is forward in the Wittelsbach, has 
also led to the reduction of the height of the fore turret bya 
deck. It is now just where we, the Americans, and the 


calibre 1lin. is not going to equal a forty-calibre 12in. It is 
less inferior than a 9°4, but that seems the total of the 
advantage. Its shell is still inferior in bursting power, and 
the 9-4 is quite equal to all medium armour according to its 
assigned power of penetration. Against thick armour the 
llin., 12in., and 9-4 are likely to fail alike, unless the capped 
shell turns out to have a real practical value. If so, then a 
9-4 is enough for all present needs, or any immediate future 
needs. 
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NEW GERMAN BATTLESHIPS—SECTION AND PLAN 


The same argument applies in great measure to the 6-7. ; Japanese, carry our big guns. There will probably be a gain 
We much doubt whether its slightly increased penetration is | in seaworthiness in this connection. 
of real value, despite its muzzle energy of over 9000 foot tons.| The fourth amelioration, the extension of the walls of the 
It may be remarked, however, that—unless the secondary | main-deck battery, till they reach the barbette walls is 4 
turret guns had been in pairs—there is not room for more | distinct advantage, for it affords protection beneath the 
than fourteen secondary guns, and fourteen 6:7 may well be | conning-towers. Whether a battery is—save on paper—better 
assumed better than the same number of lighter pieces. | than the casemate system, is a vexed question. Personally, 

Under the third head we have noted the avoidance of the | we fancy that the continuous battery of medium armour gives 
error of placing secondary guns under the big guns forward. | too much for the big guns of the enemy to act on; but, of 
It is morally certain that guns under big guns are a grave | course, there are two sides to the question. Ultimately these 
mistake. Even if the blast inflicts no injury on the crews of | batteries will become thicker, and perhaps proof against big- 
these lower guns, it must greatly incommode aim. Someone ! gun fire, and as likely as not carry big guns inside them. 
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There is ro reason to suppose that both big and medium 
guns are essential toa warship, but as no one can tell which 
kind is the essential piece, both have to be carried. In the 
next naval war we shall doubtless ascertain which is the 
winning piece against ships almost covered with armour. 

The sacrifice of end on fire is extremely characteristic of 
“H.”’ The Wittlesbach brings eight 6in. to bear right ahead. 
“H”’ has but half that number of her auxiliary armament 
bearing on the bow. The change is of an extremely important 
nature, and portends either that the Germans have discovered 
that it is difficult to preserve intact the ship that fires right 
ahead, or else it means that Germany is falling in line with 
the British idea that the broadside fire is the only fire of im- 
portance. It would be interesting to know which opinion led 
tothe change. We surmise the first. 

A distribution of the 20-pounders not very dissimilar to 
that common to our ships will be observed. Hitherto the 
German practice has been to concentrate such guns in the 
middle of the ship in three groups, one by each mast and one 
amidships. The grouping is now four-fold ; the major groups 
of double pairs at bow and stern, the minor ones of single 
pairs at the mast bases. This seems a decided advance, as it 
reduces interference to a minimum. 


Date of design « 











Comparison of Battlesh ips of Diterent Nations. 


SALFORD TRAMWAY GENERATOR-ARMATURE AND 





SALFORD TRAMWAY AND LIGHTING 
PLANT. 


Tue combined engine and dynamo which we illustrate on 
page 586 and in the above engravings is typical of the ex- 
cellent equipment which has been designed to keep pace with 
the enormous growth of electric tramway enterprise. It 
represents one of a series supplied to the Corporation of 
Salford, and is made suitable for either tramway or lighting 
work. The dynamos have been supplied by Messrs. Mather 
and Platt, Limited, and the engines by Messrs. Browett, 
Lindley and Co., Limited. As will be seen, the dynamo is 
coupled direct to the engine, the dynamo half-coupling being 
cast with the spider carrying the core plates, so as to avoid 
tortional stress on the shaft. The armature—some idea of 
the size of which may be obtained by looking above—is of 
the now almost universal drum type, and is built up of 
laminated soft iron segments fitted round a spider which has 
a double set of arms. The weight of the armature complete 
is 25 tons, and of the whole machine 50 tons, so that bed and 
fields weigh the same as the armature. 

The field yoke is of cast steel with flanged edges, and is, of 
course, madeinhalves. The size of this, again, may be appre- 





) 1900 1890 1897 1900 1896 1899 1897 
Name .. .. H. and J, Wittelsbach. Suffren V. Emanuele Canopus Borodino Tavritchesky 
Nation .. German German French Italian British Russian Russian 
Displacement 13,000 12 000 12,728 12,625 12,950 13,566 12 500 
Length .. 400 (p.p ) 4164 (over all) 410 435 390 (p.p.) 897 37 
Beam ea eee 13 67 70 73} 74 76 724 
Draught (mean). .. we 25 25 (mean) 274 (full) 253 (full) 264 (full) 26 27 
Heavy guns : Four llin. Four 9-4in. Four 12in. Two 12in. ‘our 12in, Four 12-4in. Four 12in. 
Medium Fourteen 6-7in Eighteen 6in. | Ten 6-4in. Twelve Sin. Twelve 6in. Twelve 6in. Sixteen tin. 
Light .. Twelve 20-pdrs. Twelve 20-p ra. Eight 4in. Twelve 4in. Ten 12-pdrs. Twenty1l2-pdrs Fourt’n 12-pdrs 
Twelve l-pdrs Twelve l-pdrs. Twenty 3-pdrs Twelve 8-pdrs. | Six 3-pdrs. Eight l-pdrs. Twenty 1-pdrs. 
Two 9-pdrs Two Maxims 
Two 1-pdrs. 
Submerged tubes 5 5 2 4 4 b 3 
Above water tubes 1 (armoured) 1 (armoured) 2 (armoured) None None 4 (armoured) 2 (armoured) 
Armour—B«lt 9in.—6in, 9in.—6in. 12in.— “a, 10in. —4in. 6in. Qin. and 9in.—4in. 9in, 
: l}in. ends) 
Deck .. a Bin. 8in. Sin. din. 2hin. 4in. also a 2in 4in. 
Bulkheads ise .. (Complete belt) (Complete belt) (Complete belt) | (Complete belt) l2in. (Complete belt) 9in.—7in. 
Lower deck side 6in. (redoubt) | Gin. (redoubt) | Sin. (redoubt) | Sin. (redoubt) | 6in (redoubt) 6in.—2}in. Cin. (redoubt) 
On big guns 10in. 10in, 12in. Sin. Sin. llin. 12in. 
Big gun bases... loin. 10in, 12in 8in. 12in, 10in. 10in. 
On secondary guos 6in. 6in. 6in. and 5in. din, (twin 6in, Cin. (twin tin. 
turrets) turrets) 
Bases 3 éin. Gin. din. and 6in. Sin. Gin. din. 6iu. 
Conning tower se 85. 10in. 10in 12in. 10in l2in. (forward) llin. (forward) 10in. (two) 
Proportionate length of belt Complete Complete Complete Complete About } length Complete About } length 
Width of main belt .. . 7Tft. Tft. Sft. Narrow 7ft. water-line Not known resi 
Wiawkt portion 
eight of arm ur .. 4200 tons 3900 tons About 3500 (?) Not known 1740 tons About 4000 tons About 4000 tons 
Indicated horse-power 16,000 15.000 16,200 20,000 | 13,500 16,300 10,600 
Maximum speei 18 knots 18 knots 18 knots 22 kts. (or more)} 18-25 knots 18 knots 18 knots 
Rormal coal(tons) .. .. 800 (and oi}) 653 (and oil) 820 (and onl) 1000 (and oil) | 1000 ? (and oil) _ | 670 (and 600 oil) 
Maximum capac'ty (tons) 1650 (also cil) 1000 (200 tons of 1150 2800 } 2300 1250 =~ 870 
: it oil) 
Boilers .. 4% Thornycroft 6 Thornycroft Niclausse Not decided | Belleville Belleville 24 Belleville 


4 Cylindrical 6 Cylindrical 





Like the Wittelsbach, ‘“‘H’’ has a cellular belt over the 
main deck, running upwards at the bow. It is probably of 
no utility. ‘*H’’ is building at Krupp’s Germania yard, 
Kiel, “J ’’ at Schichau’s Danzig yard. ; 

General details of the ship in comparison with the Wittels- 
bach and other vessels of about the same sizo will be found in 
the table appended.. The enormous weight of armour, 
4200 tons, is noticeable. It is not unique, our Trafalgar of 
about the same displacement carries as much, and the French 
Formidable, an old ship of less size, also has little if any less 
in weight. But it contrasts strangely with the 1700 tons odd 
in our Canopus class. As the Canopus is of considerably less 
indicated horse-power, we need not look to the machinery to 
account for much of the 2460 tons to be accounted for. As 
she carries an inferior and lighter armament, it is equally 
futile to look there. Extra coal will account for 200 tons, but 
that still leaves 2260 tons. Well over 2000 tons is a 
good deal, but there is no solution to the mystery. One ship 
must have a deal of superfluous strength, or the other lack 
strength toan alarming degree, even if we strike an imaginary 
mean. The puzzle is an interesting instance of how ships 
— Many qualities that cannot be indicated on paper. 

or ourselves, the only easy hypothesis is that both ships 
represent errors, but that does not take usfar. The Canopus, | 
we know, carries superfluous stores, but she is certainly not 
Crammed with over 2000 tons of them. What, then, swallows 
the balance ? 


Cylindrical (?) 





ciated from the figure. There are ten poles, and the pole pieces 
are cast solid in one with the magnet cores from mild steel. 
After the magnet spools have been slipped over them the 
poles are bolted to the yoke ring. The surfaces of the two 
where they come together are machined, with the double 
object of ensuring a good fit and of avoiding an increase of 
the magnetic reluctance at the break. 

It has already been said that the dynamos are capable of 
working the trams or of running on the lighting mains, and 
they have therefore been designed to work either as compound 
or as simple shunt machines. As compound machines they 
are each designed to give continuously an output of 775 kilo- 
watts at 525 volts. But we are informed that they could 
yield as much as 1000 kilowatts at this pressure for short 
periods should they be called upon to do so... When working 
on to the lighting mains the series coils are cut out, and as 
simple shunt each dynamo can give an output of 775 kilo- 
watts at a pressure of 480 volts. The speed in either case is 
100 revolutions per minute ; this gives a peripheral speed of 
2670ft. per minute for the armature, and of 2550ft. per 
minute for the commutator. 

The armature winding consists of stranded copper bars, 
insulated with varnished cotton, and laid in insulating troughs 
in the core slots. The end connections to the commutator, 


| which has 600 bars, are, as will be seen, so shaped as to be 


slightly flexible, so as to allow for expansion and contraction. 


| The shunt magnet coils are wound on spools; the few series 





turns of heavy copper strip being wound in a separate com- 
partment. There are nine carbon brushes per pole, and these 
have, so we areinformed, an absolutely fixed lead for all loads, 
since no sparking whatever is visible under any of the con- 
ditions under which the machines have to work. Under test 
the efficiency of the dynamo came out, the makers tell us, at 
95 per cent. The 5 per cent. loss is accounted for by :— 
Hysteresis and eddy currents, 2°27 per cent.; C*R, 2°57 per 
cent.; friction, 0:16 per cent. 

The guaranteed temperature rise is 60 deg. Fah. for ten 
hours continuous run on full load at either voltage ; and the 
guaranteed output of the combined set of engine and dynamos 
is :—One kilowatt per 24 lb. of steam at full load; one 
kilowatt per 29 lb. of steam at half load. 








WATER POWER IN SWITZERLAND. 


Tue question of utilising water power for the generation 
of electrical energy is now receiving more attention at the 
hands of municipal and cantonal authorities in Switzerland, 
where private enterprise has hitherto been permitted to 
exercise tolerably free action in this direction. The convic- 
tion is, however, gaining ground that the communes and the 
State should to some extent intervene in the matter for the 
general good, although no idea is entertained of creating a 
government or municipal monopoly of water power throughout 
the country. Indeed, it is considered that any proposal to 
constitute such a monopoly at the present time would have 
little prospect of being successful, but in the Zurich Cantonal 
Council, which a few years ago adopted a resolution against 
the establishment of a single ownership and control of the 
abundant sources of water power incidental to Switzerland, 
the opinion has now been expressed that the communes and 
the State should participate in the promotion of schemes for 
the application of water power to the production of elec- 
tricity for various purposes, and the question has proceeded so 
far that the municipal authorities have under consideration 
a comprehensive scheme which is apparently intended to 
meet the increasing demand for electric power. The pro- 
posal, which has been elaborated by the Oerlikon Engineering 
Works, contemplates the penning up of the Sihl Valley near 
Einsiedeln by means of a masonry dam of considerable length, 
so as to form a water area or lake capable of containing 
96 million cubic metres of water. The water would be led 
along a channel for a distance of nearly two miles, and would 
then flow through mains to the power station. It is esti- 
mated: that. the available water would yield from 55,000 
horse-power to 60,000 horse-power, and the expenditure on 
the works is calculated at £1,400,000. The Etzel scheme, as 
the enterprisé is termed, is claimed to possess an advantage 
over others in so far that the site of the proposed works 
would be very favourable for the sale of power from such a 
large undertaking, whiist in case of necessity it could be 
amplified by the project which is suggested for the Waggi 
Valley. As the Etzel proposal is considered in some quarters 
to be of importance to the whole of the canton, the Zurich 
Cantonal Council is to be asked to adopt a motion in favour 
of the other authorities being induced to take an interest in 
it. The idea is to invite the Government to decide whether 
it is advisable in the public interest for the scheme to be 
carried into effect by the State—that is, the Zurich canton 
in this case—and if so, to intimate to what extent the 
Federal Council on the one hand and the canton of Schwytz 
on the other, might be asked to contribute towards the com- 
pletion of the enterprise, with the possibility of the canton of 
St. Gall and the towns of Zurich and Winterthur being 
eventually included in the undertaking. In this connection 
it may be mentioned that one of the articles of the Swiss 
Constitution confers upon the Federal Council the right, in 
the interest of the confederation, or of a large portion of the 
same, to establish public works, or to co-operate in carrying 
them into effect. The adoption of the suggestion in favour 
of a joint proprietary and control of the projected Etzel 
works would, however, apparently be removing this particular 
scheme from the purview of the Zurich municipal authorities, 
who have the question under consideration, and it remains 
to be seen what attitude they would adopt in regard to the 
matter, especially as a somewhat similar project, comprising 
the utilisation of 12,000 horse-power, is also engaging their 
attention, 
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THE WIDENING OF LONDON BRIDGE. 

: No. II.* 
Having, in a recent impression, described and illustrated the 
leading features of the works being carried cut at London 
Bridge, we now proceed to describe those engineering and 
constructive details, which possess considerable professional 
interest. It should be stated that, with some unimportant 
exceptions, the ten spans of trussed girder work, the eight 
cantilever trestles, and all necessary auxiliary struts, ties, 
lateral and portal wind bracing are of steel. The trusses 
forming the temporary footbridges, of which a half elevation 
is shown in Fig. 1, page 597, may be considered as a modifica- 
tion of the old Warren type. They differ from the 
original pattern in the following particulars :—The angle 
of the diagonal members of the web with the horizontal 
is 45 deg. instead of 60 deg. Vertical intermediate members 
ate introduced, connecting the centre of the upper and 
lower panels of the booms with the corresponding opposite 
apices, and a more modern material is used in the construction 
of the designs. The flanges are of the ordinary trough 
pattern, consisting of horizontal and vertical plates riveted 
together by angle steels. The upper flanges are built up of 
a pair of horizontal plates 20in. by fin. and gin. in thickness 
respectively, united by angles 3$in. by 34in. by gin., to the 
vertical side plates 18in. deep by jin. Towards the supports 
one of the plates is dropped, as is also the case in the lower 
flange. At intervals the sides of the trough are braced 
together by diaphragms composed of plates ,',in., and angles 
2$in. by 2}in., and of the same thickness. The diagonal 
struts and ties consist of double-channel steels varying from 
Gin. by 2hin. by gin. td 10in. by 4in. by {;in. In the struts, 
which are 1ft. deep, the ribs of the channels are connected by 
a double system of zig-zag bracing bars 2in. by ,';in.—as 
shown in Fig. 2. The diagonal ties—Fig. 3—have no lattice 
bracing, for which is substituted a cross bracing of plates 
din. by ,};in., also double. Over the horizontal angles of the 
booms the depth of the main trusses is 12ft. 6in. The inter- 
mediate vertical members in the web—Fig. 1—have all the 
same sectional area, made up of a pair of tee steels 
6in. by 3in. by gin., braced together by the same description 
of lattice bracing used in the diagonal struts. Along the 
lower edge of the vertical side plates of the upper flange an 
angle 3hin. by 34in. by gin. is riveted, which stiffens the whole 
boom, and adds toits generalappearance. The whole temporary 
bridge, as will be better seen from the cross sections, is roofed 
in. A portion of the roof appears in Fig 1, together with the 
gutter timbering, 9in. by 4in., bolted at each web vertical 
with two in. bolts. The gutter is of the OG pattern, Tin. 
broad and 5in. in depth. Wherethetrusses rest upon the steel 
trestle supports the terminal inclined strut has a different 
section to that of the others. It consists of angles 34in. by 
3gin. by gin., and two web plates 18in. by gin. The upper part 
of these end struts of each truss is connected by tees, 6in. by 
3in. by gin., which thus form a complete portal bracing 
between the pair of girders of each span. A bent bracket, 
built up of two angles, 34in. by 3}in. by 4in., and a gusset 
plate jin. thick is also riveted to the upper extremity of the 
strut, to form a connection between the steel main girders and 
the timber erection, filling the break over the piers and 
rendering the overhead staging and railway continuous. A 
portion of the outer open fencing, or that giving on the river 
in Fig. 1, consists of a horizontal handrail of angle steel, 
2in. by 2gin. by fin., and vertical angle bars, 1}in. by 1}in. 
by in., spaced 6in. apart. Although the scantlings of the 
fence appear small, it forms a very strong and stiff combina- 
tion, and has the appearance of solid bars. The details of the 
diaphragms for the upper and lower booms are given in 
Figs. 4 and 5, and the arrangement of the web covers in the 
lower boom are shown in Fig. 6. All the diaphragms are 
composed of plates ,5,in. thick and angles 2}in. by 23in. by 
;in., and the covers and wrappers are all gin. in thickness. 
The main trusses rest upon a horizontal steel box girder built 
up of channels 12in. by 34in. by Zin. by 3in., and plates din. 
thick. 

A plan of half of the upper booms of the pair of main 
trusses forming one span of the temporary bridge is repre- 
sented in Fig. 7, with the overhead electrical cranes, rails, 
longitudinal sleepers, and corrugated iron roof omitted. 
This enables the wind bracing to be seen. It consists of 
transverse rolled steel joists, all 6in. by 43in. at 20 1b. per 
foot run, placed at distances of 11ft. 3}in. from centres. 
The horizontal bracing panels for giving lateral stiffness to 
the structure are, with the exception of the members com- 
posing it, which are of different and lighter sectional area, 
very similar to the vertical panels of the truss, in the half 
elevation in Fig. 1. All the diagonal wind ties, which are at 
an angle of 45 deg. with the booms, are tees 6in. by 5in. by gin. 
The portal tee ties—6in. by 3in. by in.—are shown over the 
trestle support to the left of the working drawing in Fig. 7. 
A plan—Fig. 8—of half the span, taken through the line 
CCin Fig. 1, gfves a view of the wind bracing and floor- 
ing of the lower booms of the twin trusses. ll the 
diagonals are of the same scantling as those in the upper 
wind bracing, but the transverse members are increased in 
dimensions and weight, as they have to support the floor- 
bearers and flooring, in addition to discharging their duties 
as cross ties. They, in fact, become cross girders, and are 
steel joists 12in. by 5in., at 32 lb. to the running foot. Upon 
them, fixed by a pair of angle cleats 3in. by 4in. by gin., are 
placed the two central pitch-pine floor bearers 6in. by 12in. 
There are also side floor bearers Yin. by 3in., secured to the 
lower flange of the mair girders by three bolts #in. in 
diameter in each bay. Over all, timber flooring 9in. by 3in. 
is spiked down to the bearers below. A plan and section of 
the struts and ties in the web of the girders and their 
transverse and diagonal lacing is also represented in Fig. 7, 
as well as a longitudinal section of the corrugated iron 
screen extending along that side of the temporary structure 
next to London Bridge. Between the centres of the flanges 
the distance is 12ft. 24in., which leaves a clear width for the 
pedestrian traffic of 11ft. lin. When the separate trusses 
were hoisted up and in regular working order, they had at 
the centre a camber of 3in. originally assigned to them. 

The space at our disposal obliges us to reserve for another 
article a description, with drawings, of the details of the 
steel cantilever trestles, the complete cross section of the 
widened bridge, and other portions of this novel and 
important engineering work. It may be here briefly men- 
tioned that the connection between the upper booms of each 
pair of adjacent main girders belonging to different spans 
is effected by means of a strong timber staging. This 
massive framework ensures a continuous support for the 
overhead electrical crane tramway and appliances required 
for transporting and setting the corbels and the rest of the 
stonework of the new parapets. 
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THE PURCHASE OF ELECTRICAL 
UNDERTAKINGS. 


Tur London County Council intends to make another 
attempt to secure the-passing of its Electric Supply Bill, 
copies of which have now been circulated among the metro- 
politan local authorities. The original Bill was promoted to 
obviate the difficulty which it is thought local authorities 
would experience in exercising their purchasing powers in 
regard to electric lighting undertakings extending over more 
than one local area, ‘‘and also undertakings comprising 
generating stations outside the county ’’ of London. It was 
the outcome of a conference between representatives of the 
County Council and of the local bodies held in May, 1901, and 
could therefore not necessarily represent the opinions of the 
borough councils themselves, either then or at the present 
time. As drafted now, the Bill seeks power :—(1) To enable 
local authorities in combination to purchase electric lighting 
undertakings ; (2) to empower the County Council, in cases 
where local authorities do not desire themselves to exercise 
their powers of purchase under the Bill, to purchase a com- 
pany’s undertaking with the consent of the authorities con- 
cerned, and to require local authorities buying in combina- 
tion to sell to any of the local authorities concerned, at their 
request, part or parts of the required undertaking within 
their several districts; (3) to enable any undertaking supplying 
electrical energy in bulk to which, or to the whole of which, 
the purchase provisions of the Electric Lighting Acts do not 
apply, to be subject to purchase under the Acts, providing 
that in case of any existing company supplying in bulk only, 
the purchase price shall be determined in accordance with 
provisions of the Lands Clauses Acts; (4) to authorise the 
County Council to supply by agreement electrical energy to 
local authorities. The metropolitan companies will naturally 
again appear in opposition to this projected interference with 
their rights, and it remains to be seen whetherthe present 
Bill will be any more successful than its predecessor. 








GLASGOW TRAMWAY TRACTION ENGINE. 


On page 583 we give a general drawing of the engines built 
by D. Stewart and Co. for the Glasgow Electric Tramways. 
Details of this engine were given as a Supplement in our 
issue of the 5th inst., and a full description accom- 























the ends carrying the dies to close together with a 


————— 
about 3000 Ib. upon the plates, and bring the nozzle of ¢ Pee 8 of 
in place upon the rivet. Air is then admitted to the nwa 
cylinder and the rivet upset and headed by the ra id Veting 
sion of blows. An air pressure of 40 Ib. to 50 1b. is emplo a 
two or three rivets per minute can be placed and riveted eo: a 
time for ordinary delays. ae 

American block signalling.—Recent notes in Tuy i 
have shown the great extent to which block signals ee ~ ren 
system are in use on American railways, and a recent report Poe 
American Railway Association shows that in March, 1902 { the 
were 25,000 miles of railway protected by block signals, Thies 
about one-eighth of the total railway mileage of the United Stat, , 
but this eighth includes for the most part lines on which a fs, 
heavy traffic is operated. This is indicated by the fact that 78 
miles out of the total have two, three, or four lines of rail, -4 
miles of line, instead of miles of railway, there are 29,109 cin 
operated on the -telegraph block system, 4815 miles on re 
automatic block system, and 2321 miles on the controlled man, * 
system, or 36,236 miles in all. ‘ In general the distant gj aps 
com tively little used with the simpler forms of the telegraph 
block, but is commonly used with the more elaborate systems of 
block worki: There were 13,836 home signals and 4428 distant 
signals, Of 45 railways, 36 prefer green for ‘‘all right,” and a 
nine favoured white. for the “caution” indication at distant 
signals, when green is used for ‘‘all right,” 24 railways favoured 
yellow, and seven favour a combination of red and green—with 
only one lamp—as used on one or two lines, The railway and 
engineering societies are now working towards greater uniformit 
in signal equipment and signalling practice. y 

Large gas engines in the United States,—The gas engine hys 
developed into an important means of motive power in the United 
States, not only for the familiar small units, but also up to ye 
considerable sizes. A steady increase in size has taken place on 
the machine was put on the market in this country, about 
twenty-five years ago, and now units of over 100 effective horse. 
power are so common as to excite no special interest. It is a fact 
to be regretted, however, that some of the erroneous ideas ¢op. 
cerning these machines, derived from ignorance during the intro. 
ductory period of small engines, still cling to the modern engine, 
The worst of these fallacies is probably the one which credits the 
gas engine with ability to take care of itself. With small engines 
and when the services of a good machinist were available in case, 
of emergency, the engine generally gave good results by virtue of 
its real merits ; but when the same engine-room policy came to be 
applied to larger engines, trouble usually somntied, and dissatisfied 
users originated the common opinion that gas engines are all right 
in small sizes, but that large ones are not reliable. The extremely 
cheap natural gas in some parts of the country, and costly steam 
fuel in others, have led a number of concerns to brave unfayour. 
able opinions by installing large gas engines for important duty, 
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GLASGOW TRAMWAY ENGINE—SHAFT 


panied the drawings. As a great deal of interest has 
centred round the crank shafts of engines for electric tram- 
ways, we give on this page a dimensioned sketch of the 
shaft and bearings. 








AMERICAN ENGINEERING NEWS. 
(From our own Correspondent.) 

Variable speed electric motor.—Progress in the application of 
electricity to the direct driving of machines in shops and factories 
has been delayed to some extent by the lack of an electric motor 
which is not only economical and reliable, but can adaptitself to a 
wide range of conditions of speed and load. No such motor is yet 
in use to any great extent. In the multiple-voltage system, which 
has been applied in several plants, an ordinary shunt motor is used, 
and is supplied with a number of different voltages from a system 
of multiple supply circuits. Another motor has a single supply 
circuit, and has field poles with cores that can be moved to or from 
the armature, thus varying the strength of the field and the 
normal speed of the motor. The new Storey motor recently 
brought out in the United States accomplishes the same object 
more completely and in simpler manner. It is a shunt motor, but 
with a magnetic field of peculiar form, with six field poles; some 
of one polarity, and the others of the other magnetic polarity. 
The coils are concentric with the armature. The arrangement is 
such as to give a field that is very ‘‘stiff,” or is little distorted by 
the armature reaction, or influenced by variations in the strength of 
armature current. Thus the speed and load can be varied over a 
wide range without affecting the action at the commutator of the 
motor. The motor will give a variation of speed up to four times 
the normal speed. Lathes and other machine tools are driven by 
these motors, which are made in sizes from 4 horse-power to 
50 horse-power, while larger ones are to be made. 

A grip riveting machine.—An advantage often claimed for 
hydraulic riveters over pneumatic or other power riveters for such 
work as boiler riveting is that the plates are firmly gripped 
together by pressure and held while the rivet is being upset and 
headed. The Allen Pneumatic Machine Company, of New York, 
however, has a riveter in which the jaws are closed down on the 

lates and the rivet then headed by a pneumatic percussion 
ammer striking 200 blows a minute. There are two parallel | 
levers, or jaws, pivoted on a fulcrum pin near one end. Between | 
the ends of the short arms of the levers is a pneumatic cylinder of | 
large diameter and short-stroke. On the end of the long arm of | 
the upper lever is a vertical inverted pneumatic cylinder, whose | 
piston-rod is connécted to the riveting die. The length of the | 
stroke regulates itself automatically to correspond with the | 
gradual reduction of the end of the rivet as the head is formed. | 
The rivet boy inserts the hot rivet and adjusts the dies in position | 
for driving. The operator then admits air into the horizontal | 





cylinder, spreading the rear ends of the levers apart and causing 


| obtained their Act in 1855 for introducing a new and a 


AND BEARINGS 


In almost every case of this kind, in which careful judgment has 
been exercised in the selection of the engine, the results have been 
good. As these large engines represent a considerable capital in- 
vestment, they are usually put in the charge of competent men, 
who are familiar with their construction and operation. In this 
way a high degree of reliability and economy in operation is assured. 
With engines of this class it is recommended that indicator dia- 
grams should be taken at regular intervals, from which the internal 
action of the engine can be determined, and a record kept of the 
iguition and valve adjustment. 








Mr. James M. GALE AND THE WATER SUPPLY OF GLASUOW.— 
Owing to the unsatisfactory condition of his health, Mr. James M. 
Gale, C.E., of Glasgow, has found it necessary to resign the 
important position of engineer to the Glasgow Corporation water 
supply works, an undertaking which, perhaps, more than any 
other enterprise under the management and control of the Cor- 
poration, has contributed to the material progress and development 
of Glasgow, and to the increased health, comfort, and convenience 
of its citizens. In submitting his resignation, Mr. Gale alludes to 
the long period over which his connection with the water under- 
taking has extended, and enumerates the several stages of its 
development, Born at Ayr in 1830, and educated at the Ayr 
Academy, Mr. Gale went to Glasgow in 1844, and entered the 
office of his elder brother, Mr. William Gale, under whom he was 
engaged in the designing and construction of the Gorbals Gravita- 
tion Works, which were opened in 1847, In 1854 he was taken 
a partner by his brother, and entrusted with the construction of 
the Balgray reservoir, the largest of the reservoirs connected with 
Gorbals works. At the same time Mr. Gale drew out plans for the 
enlargement of the Gorbals water supply, which was considered as 
an alternative scheme to that of Loch Katrine. Though not 
adopted, these plans earned commendation from the engineers of 
high repute—Messrs, Stephenson and Brunel—whom the Glasgow 
Corporation consulted on the subject. After the Cor rors 
i ition 
supply from Loch Katrine, and for constructing the works 
required for that purpose, Mr. Gale acted as resident engineer on 
the city section of these works under the late Mr. Bateman, who 


| designed and carried out the original Loch Katrine scheme. In 


1859, when Mr. Bateman had completed his great task, and the 
supply of water from that source was first brought into the city, 
Mr. Gale was appointed as chief engineer of the Glasgow Cor- 
ration waterworks. He has thus held that position for the last 
orty-three years, and his connection with the water supply of the 
city extends over the still longer period of between fifty and sixty 
years. Among the numerous works which he has been able 
personally to design and carry out in connection with the water 
undertaking during his official career, reference need only be made 


| to the entire duplication of the original Loch Katrine scheme, at 


a cost of nearly £1,500,000, which, fortunately, Mr. Gale has been 
spared to see fully completed and brought into operation. 
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PNEUMATIC SIGNALLING ON THE LONDON 
AND SOUTH-WESTERN RAILWAY. 


Ix our issue of May 30th last we described a signalling 
plant on the low-pressure pneumatic system which has been 
adopted on the London = South-Western Railway between 
Grateley and Andover. A further important addition to the 
system has been laid down, and is now in working order at the 
company’s new station at Salisbury. The accompanying 
diagrams, Figs. 1 and 2, show clearly the complete signal 
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signalman to give permission by lowering a signal to enter a | 


section when it is already occupied. However, there is one 
point to be explained, and that is—taking the East Box—a 
train, on passing No. 2 signal, will, it is true, hold that signal 


and the lever operating it in the normal or ‘“‘ danger ’’ posi- | 


tion, but directly the indication has been received—which 
might be the case if the signalman replaced the lever himself 
—that that signal has gone to the normal or danger position, 
the conflicting locks are free, and it would be possible, unless 
some other means were employed to lock these, to pull con- 
flicting switches, and so run the risk of a collision. To pre- 
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PNEUMATIC GNALS, 


equipment of this section, and Fig. 3 shows diagrammatically 
the operation of a selected signal. For the detailed working 
of the automatic block system and electro-pneumatic valves, 
we must refer our readers to the previous description men- 
tioned above. To control the whole of the traffic at Salisbury 


two cabins, known as the East and West Boxes, and a ground | 


frame, are nownecessary, as against four mechanically-operated 





423, by N°6/ so that movements thro.N°% 24826 can take place.N°6/ will release 
sa ony, Signats27.4852(53when505iover) 56.62.63. but will be icft free of ail trailing Points 


were Selectéd by N9°/2 Points 
33 a Slotted by 43 1n West Box 











guseury flown Sow 
iding 
gOOOOSpare 










fabin N° 2 "Selected by N°4#0 Points 
2, Control Lever for Ground Frame 60 
Se 


S, 
< 
*e 


L. & S.W. RAILWAY 


vent this, an extra lever is provided, which when pulled 
mechanically locks all conflicting signals and switches 
immediately fouling the up through line; this lever is held 
electro-pneumatically from the track between 2 and 5, and as 
long as this portion of the track is fouled in any way, this 
extra lever is electro-pneumatically locked. 

In several cases in this station one lever will operate one of 





Fig.3 Diagram of Selected Signal 
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cabins previously. The ground frame, it should be here men- 
tioned, is only used for shunting operations, and has been 
rendered necessary to meet the requirements of the Board of 
Trade, which stipulate that a man must be on the ground to 
attend to switching operations carried out a distance of 400 
yards from the nearest cabin. The West Cabin contains a 
64-lever frame of the usual type, made by the British 
Pneumatic Railway Signal Company. Twenty-two of these 
levers work 30 signals, 19 are used for operating points, and 
five for bolt locks between the Great Western Railway and 
the West Box. In addition to these there are two special 
locking levers for controlling signals, operated from the East 
Cabin, and sixteen spare spaces. The East Cabin also 
contains 64 levers, 27 of which work 32 signals, 17 for points, 
3 special locking levers, and 17 spare spaces. 

The compressed air for operating the whole of the switches 
and signals is obtained from a power-house near the East 
Cabin ; this contains two compressors, one of which is kept as 
a stand-by. In order to obviate the complete disorganisation 
of the system by a possible breakdown of the power plant, 
two separate sources of power are provided to drive the 
compressors, one compressor being driven by means of an 
electric motor run from the mains of the electric company 
at Salisbury, the other by steam from a boiler in the boiler- 
house adjoining. Thus, should either compressor break down, 
its fellow will be ready to take up the work. The air is com- 
pressed to 30 lb per square inch above the atmosphere, and 
conducted through a galvanised pipe to a receiver of 250 cubic 
feet capacity ; from thence, having been reduced in pressure to 
20 lb. a square inch, it is led to twomore receivers of the same 
capacity, situated one at each cabin, and from these latter 
receivers to the cabins, switches, and signals by means of 
galvanised pipes. The main pipe is 2in. diameter, and the 
various branches run from lin. down to in. diameter. 

All the levers operating the running signals are replaced 
electro-pneumatically from the track circuit with which all the 
running lines of the station are provided ; the system will be 
more clearly understood from the following explanation. A | 
train on the ‘‘up through”’ line will get the distant No. 3; 
home signal 6 (West Box), 2 and 5 (East Box); on passing 6 
the lever in the cabin will be replaced electro-pneumatically, 
since the train has broken the circuit, by entering the section 
past the signal. As long as the train is in the section between 
the signals 6 and points 14, the signalman cannot pull his 
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two signals, depending on the position of the switch leading 
to the track for which these signals give permission to run on. 
For example, in the East Box lever 62 operates one of two 
‘‘ home ”’ signals, depending on the position of the switch 39. 
When 39 is normal the right-hand signal is operated, so 
giving the driver permission to run to the down local line ; but 
if 39 be pulled, the left-hand 62 comes off, indicating to the 
driver that the train has to run into the down bay. The 
method of doing this will be clearly seen from the diagram 
relating thereto. The indicator selector valve—Fig. 3— 
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points are reversed, by signal No. 2. On reversing the ley 
| in the cabin, the low-pressure air is admitted into pipe A ~ 
| travels through the ser selector valve, and operates _ 
| No. 1, so admitting high pressure air to the cylinder ope ler 
signal 1. On the signalman putting his lever to the — 
_ position, pipe A is exhausted, and low-pressure air admj 
through pipe B to the diaphragm la, so admitting be 
pressure air to cylinder 1, and putting the signal to See r 
The signals having gone to danger, the same high-presoe 
air is free to go through the indication valve 1, and th a 
through the cylinder 2 and indication valve 2 back to the 
cabin, which completes the stroke of the lever. The o}j ? 
of making the indication pipe go through both the oylingse 
in series is to ensure that Both signals are at danger belge 
| getting the indication ; this, of course, is obviously Recess’ 
or the indication would be of no value. ( % 
The interlocking between the Hast Box—Fig. 2—ang th 
ground frame is carried out as follows :—When shuntiy i 
to be done a man is sent to the ground frame, all the da 
| of which he finds locked in the normal position. He ae 
cabin No. 2 for an ‘‘ unlock,’’ which is given by pulling se 
the lock lever provided for the purpose, and which, on gj : 
pulled to the over position, releases the “‘ king’ lever in the 
ground frame, and locks up all confficting signals and point; 
in the East Cabin. On obtaining this release, the Signalman 
at the ground frame is able to operate any of his Points or 
signals, and when the shunting is finished, and his king lever 
has been replaced by him to its normal position, then, ang 
not till then, can the signalman in the East Box replace his 
lock lever, get his indication, and free his signals and points 
controlled by it. 

Between the compressing plant and the air mains arrange. 
ments are made for draining moisture from the air, and thy; 
preventing trouble from freezing in cold weather, and all the 
signals are illuminated at night by electric incandescent 
lamps. It would appear that the London and South-Western 
Company is so far satisfied with the low-pressure pneumatic 
system, as a third and still larger installation is under order 
for some miles of the widened main line between Woking and 
Basingstoke. The apparatus is being installed by the British 
Pneumatic Railway Signal Company, New Bridge-street, 
Westminster. 








MECHANICAL STOKER. 





We have recently, by the courtesy of Mr. A. B. Holmes, 
been able to inspect several of the Liverpool electric 
supply stations where a number of the stokers made by Mr, 
James Hodgkinson, of Manchester—called by the maker his 
‘‘patent automatic coking stoker with _ self-cleaning 
furnaces ’’—is installed. As a fact, we are informed by the 
maker that fifty-four furnaces are already erected in the 
different stations of Liverpool, while twenty-eight more are on 
order. They are also at work, so we gather, in a number of 
other places, but a description of those at Liverpool will 
serve to represent the whole number, since, we understand, 
they are all identical. The accompanying illustration will 
do to make the following account clear, since each part has 
marked on it a letter. 

The maker claims that hi#stoker has been designed to have 
the fewest possible working parts, which can be replaced with 
little or no derangement, and at small cost. The gearing, 
which consists of three pairs of worms and wheels, runs in 
oil, and is protected from dust and grit by covers. The 
stoker consists of a hopper A, having for its base a ram or 
pusher B, which is moved backwards and forwards by means 
of racks and quadrants C. On the forward stroke the fuel 
falls into the space formerly occupied by the ram, which, on 
its return, pushes the fuel into the furnace, at the same 
time spreading it on to the bottom coking plate E. ‘The top 
coking or distributing plate D is shaped in a manner de- 
signed to take the fuel evenly to the sides of the grate as well 
as over the centre. Whilst the fuel remains on the bottom 
coking plate the free gases are liberated. These have to pass 
over the whole of the grate surface, and it is claimed that in 
doing so they become consumed. The action of the fire-bars 
F draws the fuel from the bottom coking plate, and gradually 
carries it to the back end, where the clinker and ashes are 
deposited between the bar ends and the usual fire-brick 
bridge, and the heated ashes piled up underneath the back 
bearer K, of course, prevent the inrush of cold air. 
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which is placed at the points and worked off the motion- | 


The fire-bars are worked by means of triple cams H, carried 


lever operating signal 6, as it wili be held by the air pressure | plate, is similar to the ordinary switch indicator valve, with | on a hexagonal shaft G, the bars being so arranged that 


until the last coach of the train has passed points No. 14, or | 
has been shunted on to another line. Then the signalman in | 
the East Box cannot pull No. 2 signal again until the train 


the exception that it is provided with extra ports, and in one 
position of the motion-plate the low-pressure operating pipe 
A is connected by means of these extra ports with the low- 


every alternate bar is drawn forward, while the remainder 
are locked in position until the leading bars have reached 
their full travel, when they are released and drawn forward 


has cleared the section commanded by it. A light engine, or | pressure pipe operating diaphragm for signal No. 1, and when | to a common level. All the bars retire together. This action, 


any obstruction making a contact from rail to rail, will hold 


the signal commanding the section in which the obstruction is | 


met with, and hold not only the signal, but the lever in the |. 


cabin at the same time, so rendering it impossible for the | 


the points are moved over the pipe A will be connected to the | 
low-pressure pipe operating diaphragm for signal No. 2. We | 
will assume that the points in the position shown in the 
diagram will be controlled by signal No, 1, and when the 





it is said, not only serves to carry the fuel, but ensures the 

air spaces always being open. : 
Of the remaining parts not mentioned, J is the revolving 

stretcher ; L the steam jet pipe; M the disc crank ; N the 
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slotted bearer ; O the front stretcher; P the baffle plate ; 
the fire door. The action of all these parts will be 
evident from the drawing, and from the description which we 


have given. 








EFFECT OF RE-HEATING UPON THE COARSE 
STRUCTURE OF OVER-HEATED STEEL.! 
By K, FREDRIK Géransson, Sandviken, Sweden, 
INTRODUCTION, 


Tue structure of steel, when rendered coarse by over-heating, is 
made fine by re-heating to a certain temperature, the determina- 
tion of which has received much attention from eminent metal- 

jcal authorities. Among these, I may particularly mention 
professor D. Chernoff, who, about thirty years ago, studied this 
question in connection with his investigations on the structure of 
steel in general.? 

Some years later, Mr. J. A. Brinell took up the inquiry, and 
arrived at many important conclusions, stated in his well-known 
rules on the treatment of steel.? 

hese two gentlemen, however, based their reasoning chiefly 
upon the aspect of fractures—a method which, though it affords 
yaluable information, does not readily reveal the different steps by 
which a change in structure takes place. 

For further light on the subject we owe much to more recent 
microscopic investigations, which have made us better acquainted 
with the internal structure of metals. Such an investigation, 
closely connected with the present subject, and made by Mr. John 
E, Stead a few years ago, was first published in 1898.4 

Regarding the cause of the disappearance of the coarse struc- 
ture, as the result of annealing, Mr. Stead’s observations led him 
to conclusions somewhat modifying, or, at least, rendering more 
complete, those of earlier investigators. 

Mr. Brinell found that the refinement of structure takes place at 
the same temperature as the transformation of the cement-carbon 
into hardening carbon, and concluded that the very violence of the 
transformation destroys all previous crystallisation. 

Mr. Stead, however, in examining the micro-structure of a piece 
of over-heated iron, containing 0-11 per cent. of carbon, which had 
been reheated to 830 deg. Cent., and then s owly cooled, found 
evidences of another factor, namely, the diffusion of the carbon 
into the grains of ferrite. He says :> 

“, , . . The pearlite was redist:ibuted between the grains, and it 
could be easily seen to what point the carbon had diffused. es 
Where the carbon has diffused into the ferrite, its coarse structure is 
broken up. We conclude from these results that the breaking up of the 
coarse structure in carbon steel is not due only, as Brinell maintains, to 
the coincident change of cement into hardening carbon, but also to the 
carbon diffusing after such a change has been effected.” 

The aim of my investigation has been to collect additional facts 
which might be useful in the further study of this problem. 

The steel I studied was a Swedish Bessemer steel, rolled to tars 
of fin. by yin. Its compesition was :— 


Per cent, 
Carbon ceo ek” sey oa: Shi Loki ee ee ew <0 
Phosphorus 0-028 
Silicon. . 0-030 
Su)phur 0-002 
Manganese 0-230 


The plan pursued in the experiment was:—(i) To find the 
critical range of the steel; (2) to over-heat it in order to geta 
coarse structure ; (3) to reheat it to various temperatures at and 
about the critical range; (4) to study the effect of these heatings 
upon the micre-structure. 


I.—HEATING AND COOLING CURVES. 
In order to find the critical range of the steel several 
heating and cooling curves were plotted. Some of these 
are shown in Figs. 1 and 2, Only one retardation point 
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could be detected within the range of the experiment— 
575 deg. to 1060 deg: Cent. This retardation took place at 
740 deg. to 755 deg. Cent. in heating, and at 690 deg. to 700 deg. 
Cent. in cooling, and seems to indicate the point ‘‘ A,-;;” that is, 
the temperature at which the eutectic, pearlite changes into 
martensite, and vice versd.® 


II,—OVER-HEATING. 


For over-heating the bar was cut up into pieces of 3in., heated 
to about 1270 deg. Cent., and then cooled slowly with the 
furnace, reaching a black heat after three-quarters of an hour. 





Sgcretary’s Notg.—This paper is substantially a thesis presented 
by the author in May, 1901, tothe Faculty of Science of Columbia 

niversity, in New York. By consent of the Council, it is published 
also in the Swedish language by the Jernkontoret of Sweden. Members 
of the Institute will be interested to know that the autl or is the grand- 
ron of G, F. Géransson, whose experiments and improvements contri- 
buted essentially to the first practical success of the Bessemer process, 
(See the paper of Professor Akerman, 7rans., xxii., 265.) R. W. R. 

‘Read at the New York and Philadelphia Meeting, February and May, 
1902, of the American Institute of Mining Engineers, 

*“On the Manufacture of Steel and the Mode of Working It.” (May, 
1368.) Translated in Proc. Inst. Mech. Eng., January, 1880. 

3“Textural Changes Effected in Steel by Heating and Cooling.” 
Jernk, Ann., 1885, vol. xl., pp. 9—88. Abstracted in Jour. I. and 8. Inst., 
ne No. 1, pp. 865—367. German translation in Stahl. u. Bisen, vol. v., 


4“The Crystalline Structure of Iron and Steel,” Jour. I, and &. Inst., 
1898, pp. 145—189; also, The Metallographist, October, 1898. 

5 Loc. cit., p. 166. 

5 In connection with these curves, I would say that in the case of one 
of the readings for the heating curve—curve b, Fig. 1—the pyrometer 
indicated a fall of temperature at the retardation point. The movement 
of the pyrometer was steady ; and I do not think this apparent fall was 
caused by any defect of the instrument. In this special case Ac; seems 
to have been somewhat délayed ; and perhaps this fact caused the trans- 
formation to be more violent than usual. 

I do not think it would be proper to make general inferences from the 
®ppearance of these few curves; but I desire to point out that in those 
cases—b and ¢, Fig. 1—where the retardation began at a compara- 
tively high temperature, it was completed at a comparatively low 
temperature, 





The over-heated steel was then cut into lengths of 1-5in., and re- 
heated to the following temperatures :— 


Den tt: Treatment. 
920, ++ ee «+ ee «+ SJmmediately cooled. 
GBT . wn. tc ce te ++ ce oe. Meets y ested, 
i eer 
| St a riers 
i it 
765. 1 oe ee ee oe ee ©Kept at 760 deg. for 1-5 h, 
., on a as lS 
TOO... cc ce on ene ca SRE ee 
(Ac;) 
195 en cw 66. cn ce ce, ce Mepean Tas aa ford 
725 4. oe oe oe «+ oe oe Immediately cooled. 
TIS ww oe oe oe ce oe ce Ope at 005 deg, for 1-5 h. 
GOD ne se ce ee ce ow ne ee er 
GHB 4. se oe ew ee on co ae een 
O75 noe oe oe oe oe) 6 6Rept at 670 deg. for th. 
625 .. .. «s +e oo «- «- Kept at 625 deg. for 3h. 
575 Kept at 575 deg. for 2 h. 


The coolings were made naturally in the air. 

In examining the micro-structures it was found that the over- 
heating had changed the original fine structure into a coarse net- 
work of cementite, enclosing large polygons of pearlite. ‘I'he size 


1100 





10007 


Temperature in Degrees Centigrade 





1 2 3 4 5 6 8 


Time in Minutes. 


9 











of these ro'ygons varied very much. In general, they were smallest 
in the centre of the bar; but, even in a given regioa of the same 
specimen, the variation was considerable. This fact made accurate 
measurings of the size of the grains rather difficult. 

The internal structure of the grains* consisted of well-laminated 
flakes of pearlite, with, here and there, isclated lumps and 
lines of cementite, which, in some specimens, had the form of 
straight needles, crossing each other apparently at an angle of 60 
deg. 

III, —RE-HEATING, 


Re-heating to points below Ac, seemed to have no effect on the 
shape and size of the over-heated grains. Theirinternal structure, 
however, was slightly changed in specimens ‘‘soaked” for a 
couple of hours at a temperature closely below Ar,—but not at 
lower temperatures. This change consisted in the format on of 
rings of cementite, isolating smati lumps of pearlite in the interior 
of the grains. It would seem that these rings were caused by a 
flow of the cementite, which, during the soaking, might have had 
more time to arrange itself than it had —- the continuous 
cooling of the over-heated piece. The rings bad collected in 
certain parts of the grains, leaving other parts apparently un- 
changed. The laminated aspect of the pearlite was apparently the 
same after this soaking as before.” 

When the re-heating passes Ac, the changes are more pro- 
nounced. A two-fold transformation seems to take place: (a) a 
sudden change in the internal structure of the graius; and (4) a 
gradnal change in their boundaries. 

(a) The previous lamination of the pearlite is broken up and the 
new pearliteisrather badly laminated, if itcan be called laminated at 
all. Etching with 20 per cent. nitric acid makes it appear as a 
dark mass, covered with a muititude of small dots of cementi e, 
looking like pin-holes. These dots are pretty uniformly distributed 
over the surface, but many of them show a tendency to arrange 
themselves into rings and short rows. Insome places, even, the dots 
unite, making continuous lines instead of dotted ones; but this 
isnotgenerally thecase. Only when the re-heating temperature passes 
800 deg. Cent. do they show a stronger tendency to melt together. 
In that case, the union of some of the dots may effect a more 
definite lamination of the pearlite, while others form a network 
of cementite, enclosing a new set of grains inside the o!d ones. 
These new grains are rather small and irregular; but, as the 
temperature rises, they grow larger, and assume a polygonal 
form, accompanied by a more regular lamination of the peariite. 

(+) As to the changes produced in the boundaries of the old 
grains, it may be said that, if re-heating barely passes the retarda- 
tion point, it has no appreciable effect upon the old network of 
cementite ; but, as the temperature rises still higher, the network 
becomes disconnected, and loses itself in the finer network of the 
new grains above described. This change is very gradual, and is 
not completed until a temperature more than 100 deg. Cent. above 
the retardation point has been reached. That the transformation 
is a question of temperature rather than of time, is shown by the 
fact that, in specimens soaked at 760 deg. Cent. for 1-5 hour, the 
old net-work was still well-preserved. 


1V.—THEORETICAL INFERENCES, 


The above observations seem to indicate that the destruction of 
the coarse network of cementite is caused by its carbon being 
dissolved in the martensite, and thatthe network surrounding thenew 
grains is formed by the expulsion of cementite from the martensite 
as it is being cooled. 

It is important to distinguish between the formation of the grains 
and the formation of the network of cementite between them, for 
it is probable—and is generally held—that the grains exist in the 
martensite even at the highest temperatures, and that they are 
caused by @ tendency of the particles of martensite to arrange 
themselves in certain directions. It also seems that, the higher 
the temperature, the more effect has this tendency, and the larger 
are the resulting grains. 

During the cooling, cementite is expelled from the martensite, 
and seems to collect between the grains, broaden the boundaries, 
and enable us to detect them by the microscope. 

Now, the cementite expelled in the over-heated steel forms a 
much coarser network than that expelled in the re-heated steel. 
This fact may indicate that the polarisation of the martensite 


* SECRETARY's Notr.—The —s text of this paper was accompanied 
with micro-photographs, which have not been reproduced for this publica- 
tion of it. They are given in the version published in Jernkontorets 
Annaler, June, 1902. 


7 About nine months after the completion of the experiment here 
described, a piece of over-heated, but not re-heated, steel, which had not 
exhibited such rings upon the first examination, was re-examined, and 
was then found to contain them, although to a smaller extent than was 
shown in the re-heated specimens, The only new manipulation which 
this piece had undergone was. re-polishing and re-etching—the latter 
being performed with dilute nitric acid, in the same manner as before 
This observation, if confirmed by similar ones, would indicate that the 
fcrmation of the cementite rings takes place in cold steel, if sufficient time 





into coarse grains has been destroyed between the two processes 
of expulsion.® 

When should this destruction of the polarisation have taken 
place? It seems to me that we have two possibilities :—Kither 
the destruction of the polarisation might have taken place when 
the re-heating reached Ac,;—in which case we approach tke 
view held by Mr. Brinell; or the destruction of the polarisation 
might have already taken place when the over-heated steel, during 
its cooling, passed the recalescence point. According to this 
hypothesis, the coarse network of cementite was then already 
formed, and served to preserve the coarse structure of the 
steel, even though the polarisation of the particles no longer 
existed.? 
V.—PRACTICAL CONCLUSZONS. 


To the practical question, What re-heating temperature is needed 
in order to break up the coarse structure! the reply, on the above 
theory, would be that we have to heat the steel to the point where 
all the cementite has been dissolved by the martensite. And this 
seems to be, in fact, the case; for, in the experiments here 
described, where the steel had been re-heated to 850 deg. Cent., 
there were many of the old larze grains remaining ; but where the 
re-heating had reached 887 deg. C-nt., the large grains had com- 
pletely disappeared. 

According to the curves of Sir W. Roberts-Austen and of Prof. 
Roozeboom,! the cementite of a 1-20 per cent. carbon-steel begins 
to fall out from the martensite at about 870 deg. to 880 deg. Cent., 
that is, at a temperature intermediate between the re-heating 
temperatures of 850 deg. Cent. and 887 deg. Cent., determined in 
these experiments. 

Whether this theory is valid for hypo-eutectic steels also, future 
experiments mustdecide. It may, however, be of interest to point 
out that Mr. Stead, in the experiments on the crystalline structure 
of iron and steel, reported in his paper, already cited, found a 
refinement of the grains at 900 deg. Cent., for steel of 0-01 per 
cent., and at 870 deg. Cen‘. for steel of 0-11 per cent. carbon, 
and that these two points correspond to the temperatures at which, 
for such steels respectively, the ferrite begins to fall out from the 
martensite. 


Postscript, BY HENRY M. Howe, New York City. 

The work described in this paper was undertaken as a step 
toward studying the coarsening of the grain of steel which takes 
place as the temperature is progressively raised above the critical 
range, and the refining of the grain by re-heating to that range. 
A recapitulation of the points shown by the investigation will 
fa’ ilitate an explanation of their significance. 

When steel, the grain of which has been made extremely coarse 
by greatly over-heating it, is cooled and subsequently re-heate?— 
for instance, as a step in annealing—the following changes 
cecur :— 

(1) Segregation below Ac}.—Ata temperature slightly below Ac,, 
cemen‘ite seems to segregate into rings, apparently because of 
surface tension. Mr. Giranssen has furnished, so far, only slight 
hints as to this action. 

(2) Behaviour of the network of cementite.—If the temperature is 
carried above Ac,, the cementite network is progressively re- 
absorbed by the grains of martensite which it surrounds. A p>rtion 
of Roberts-Austen’sdiagram, reproduced in Fig. 3, shows that in the 
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cooling of such hyper-eutectic steel from about 950 deg. (Ar;) to 
690 deg. (Aro-;), in which range the mass of the material is in the 
condition of martensite, the solvent power of this martensite for 
cementite progressively diminishes, so that cementite progressively 
separates out within the martensite, forming itself into a net- 
work, the coarseness of which is proportionate, roughly speaking, 
to the temperature to which the steel had been previously heated. 

Now, the re-absorption of the network of cementite, which Mr. 
Giransson has observed, is simply the converse of this. As the 
temperature rises from A»-; Pr 4 Az, the solvent power of the 
martensite progressively increases ; that is, the martensite is able 
to re-dissolve more and more of the previously formed cementite 
network. This progressive increase in the solvent power of the 
martensite for cementite, and the simultaneous increase in the case 
of diffusion with rise of temperature, suffice to explain readily the 

rogressive re-absorption and final disappearance of the network of 
cementite. Mr. Géransson’s observations in this respect confirm 
earlier-—unpublished—observations of my own. a 

When hyper-eutectic steel is heated above the critical range, and 





8 A fact which possibly might indicate a destruction of this polarisa- 
tion is the dotted or imperfectly laminated aspect of pearlite formed in 
cooling from temperatures slightly above the retardation point. We do 
not yet know the cause of the lamination of pearlite ; but if it has some- 
thing to do with a polarisation of the martensite, it would seem natural 
that an imperfect polarisation, such as might be produced at the lower 
temperatures, would go hand-in-hand with an imperfect lamination of 
the pearlite. 

9 This supposition is favoured by the re-arrangement of the cementite, 
already mentioned, in specimens re-heated to points closely below Ac; 
and kept there for some time. 





be allowed for it. 


10 The Metallographist, April, 1901, page 154. 
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thus passes into the condition of martensite, and is then subse- 
quently cooled, and thus changed back into pearlite and cementite, 
the network of the cementite is coarser the higher the temperature 
to which the steel has been heated. It isan important question 
whether this progressive coarsening of the cementite network is 
due to progressive change in the polarisation of the martensite, or 
in that of the cementite itself. 1t is true that in martensite, which 
is free from this network of cementite, it has not yet been found 
ssible to distinguish this progressive coarsening. In my opinion, 
owever, this is only because we have not yet learned how to detect 
the coarseness of grain in the martensite. So faras Mr. Giransson’s 
observations go, there is nothing to show that the cause of coarsen- 
ing is not a progressive change in the polarisation of the cementite, 
corre ponding to the temperature at which the cementite begins to 
s2parate out of the martensite in cooling. This temperature would 
bo T. max., provided that 'I’. max. does not rise above A,;—as may, 
indeed, have been the case in his experiments. However, in the 
steel which Mr. Sauveur and I examined,! we found that this 
coarsening continued at temperatures far above Ac,;—at tempera- 
tures, coasequently, at which no cementite existed. In my 
opinion, this shows that the progressive coarsening of the grain is 
due to a change in the polarisation of the martensite and not of 
the cementite, since the temperature at which the cementite 
would begin to form in cooling would be one and the same, viz., Ars, 
he matter whether T. max. has been only slightly, or very far, above 

C3. 

(3) Formation of a new network of cementite. —W hen the over-heated 
and then cooled steel is re-heated to between Ars-; and Ars, for 
instance, to 800 deg. Ceut., part of the cementite, which in the 
former cooling had become insoluble and had therefore separated 
out between 800 deg. and Ar.-, — re-dissolves and diffuses 
into the surrounding martensite. When the steel is now again 
cooled, the solvent power of the martensite for cementite again 
decreases ; hence the cementite which had been re-absorbed is now 
re-expelled, and in this new expulsion forms a new network. It 
is in accordance with the views which I have just expressed that 
the coarseness of this new network of cementite increases with 
T. max. 

(4) Blurring and subsequent re-clearing of pearlite. — Mr. Gir- 
ansson observes that if tne steel be heated only slightly above 
Avo-;, the pearlite found in it after re-cooling is blurred. If, how- 
ever, the heating be carried somewhat higher, the pearlite is again 
cleared. An obvious explanation suggests itself. The original 
pearlite was formed through s'ow cooling from Ar.-, downward, 
which splits up the martensite into alternate layers of ferrite and 
cementite. On re-heating past Ac)-2, these tend to re-combine to 
form martensite again ; but at the relatively low tempera‘ure at 
which this occurs, and in the relatively rigid s‘ate of the metal, 
the re-combination and diffusion of the sheetlets of ferrite and 
cementite into each other are relatively slow. If we arrest the 
heating when the temperature has passed only very little above 
Ac,, this diffusion is incomplete, so that traces of the former pearl- 
ite structure remain in red-hot metal. When this nowcools below 
Ar,-,, and the martensite formed by this imperfe:t diffusion again 
resolves itself into pearlite, we can hardly expect that the new 
pearlite will be well laminated ; for such good lamination should 
occur only when the original mass in which the pearlite forms is 
approximately homogeneous. Under the conditions which we have 
been assuming, the structure of the old pearlite may be expected 
to cross that of the new. Consider two adjoining sheetlets of the 
original ferrite and cementite; suppose that, with the heating 
past Ac), they had diffused so far that but one-quarter of them 
had re-constituted martensite of the pearlite composition—viz., 
0-80 per cent. carbon—but that on either side of this band there 
were regions of hyper-eutectic and hypo-eutectic martensite 
respectively, In their re-combination, then, these two sheetlets 
will have formed at this moment a flake of martensite of very 
heterogeneous composition ; and this heterogeneousness is quite 
sufficient to explain why, when the.martensite again splits up into 
pearlite, that pearlite should be irregular, as reported by Mr. Gir- 
ansson, instead of being well laminated. 

As the distance above Ac)-, to which the re-heated is carried is 
progressively increased, so should the diffusion of the ferrite and 
cementite, and the homogeneousness of the resultant martensite 
increase ; and so should the regularity of the pearlite, which, in 
turn, results from the re-decomposition of that martensite on again 
cooling, increase. Thus may the blurring and re-clearing of the 
pearlite be explained. 

The explanation of the clouding and clearing of the pearlite can 
be tested in a simple way, which will probably be carried out in my 
laboratory. It is as follows :—Heat a series of specimens of steel 
to temperatures varying progressively from barely above Ac, to 
a temperature high enough to bring about the clearing of the pearl- 
ite ; but, instead of cooling them slowly so as to form new pearlite, 
quench them in water. If my explanation is correct, then those 
quenched from temperatures only above Acg-; should exhibit traces 
of the old pearlite structure, whereas those quenched from higher 
temperatures should show no such traces. Osmond has given the 
firstindication in this direction in his masterly ‘‘ Methode Generale, ”!2 
in which he figures the diffusion of the ferrite and cementite into 
each other in passing through the stage of sorbite. 

(5) Mr. Giransson’s observation, that the polygons are smaller in 
the centre than toward the outside of the specimens, agrees with 
older observations on fracture, and tends to bring fracture and 
microstructure into harmony.}* 








ALMANACS, DIARIES, &c. 


WE have received an early batch of these annual publications. 
The first to come to hand was a monthly tear-off calendar from 
Blumann and Stern, Limited, of Plough Bridge, Deptford. The 
Birmingham Aluminium Casting Company, Limited, Birmingham, 
has sent us two calendars which are unusually tastefully produced, 
and quite worthy of a little wall space in any person’s sanctum. 
The Railway Diary and Official’s Directory for 1903 has reached us 
from MecCorquodale and Co., Limited, and contains the informa- 
tion for which it has long since become noteworthy, in addition to 
a handy diary. About Calvert’s Mechanics’ Almanac—now in its 
thirtieth year of publication—nothing new remains to be written. 
The features which have all along made it popular with the artisan 
are still retained. 

Amongst the latest of these seasonable publications which have 
reached us are three block calendars, one from the United States 
Metallic Packing Company, Limited, Bradford; another from 
E. R. and F. Turner, Limited, Ipswich ; and the third from W. T. 
Glover and Co., Limited, Manchester. Messrs. Glover’s production 
can lay claim to considerable originality in the methods of treat- 
ment of the daily slips. Each of these, besides giving the date, 
also contains some useful information, quotation, or photographic 
illustration of work carried out. 

The Sun Insurance Office has sent ina batch of these seasonable 
productions, including a wall calendar of striking design, a table 
calendar, blotting book, and pocket calendar ; they are neat pro- 
ductions.—The wall calendar issued by Ashwell and Nesbit, 
Limited, of London and Leicester, is extremely well got up in the 
best manner of modern art. The tear-off slips are very legible, 
and are provided with Shakespearean quotations. The calendar 
bears two allegorical desigus representing ‘‘ Hygiene” and 
‘* Science.” 





11 See Engineering and Mining Journal, vol. 1x., December 7th, 1895, 
page 537. 

12 Bulletine Soc. d’ Encouragement, May, 1895, pages 35-61 of extract. 

13 Compare Metcalf, Trans. Am. Soc. Civ. Eng., xv., page 388 and the 


THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

THE approach of the Christmas holidays is coincident with rather 

more activity at the works, in order to complete existiag quarterly 


———— 
Makers of Middlesbrough iron are not quoting und 

55s. 10d. net for pan delivery of No. 3 iounler by rail 5 
chester. On forward business, however, this price is altogether 
out of the market, and about ls. less is being quoted for J danas 
Scotch brands remain tolerably firm at recent quoted rates oa 
in fact, there is still rather a scarcity of supplies on the market, 
Makers’ prices are quoted at a minimum of 59s, 6d. Ezlinton and 
Glengarnock 61s. 6d. net, delivered docks. At these figures an 





contracts, wherever practicable, before operations are i 3 
And this, in most cases, will be accomplished. New work is 
scarce ; in fact, it might almost be said to be non-existent, but 
doubtless when the year has turned renewed business will be forth- 
coming. 

In the steel trade the impression is deepening that South 
Staffordshire ought to be ssietied with a large new central steel 
works owned by a combination of ironmasters, the object being to 
produce billets and blooms upon an extensive scale for the use of 
the district trades, in order to avoid dependence upon German and 
Belgian steel. This subject was referred to at a meeting of the 
Staffordshire Iron and Stee! Institute a few days ago in the course 
of a discussion upon another subject referred to below. Mr. Le 
Neve Foster said :—‘‘ There is no doubt we in this country are 
hampered to a certain degree, not only by cur Board of 
Trade, but also by our big engineers, because they make all 
sorts of specifications, which are not always applicable to the 
material made in this country. There is, for instance, a great 
prejudice against the use of basic steel, and yet basic steel 
is the product which we ought to foster, because it is made 
entirely from home ores, and yet our Board of Trade will not allow 
basic steel to be used, and they will not even experiment in trying 
to prove whether it is useful or not. We have, however, enough 
experience about it to know that it can be produced, I won’t say 
better than acid steel, but atany rate equal to any acid steel that 
has ever been made. We do not want to import material from 
Germany, and to avoid this we need a large central works owned 
by the various ironmasters of the district, so that they can supply 
themselves with steel blooms and billets. I can confidently say 
that it is possible to produce in this district steel blooms and 
billets cheaper than they are being imported into this district at the 
present time from Germany. I can show figures which prove that 
it is possible to make steel in this district at a profit, as cheaply as 
anything sent from Germany at the present time, and I am willing 
to show such figures to any members who are interested if they 
will ask me. At present billets, as you know, are being sent from 
Germany at very low prices indeed, yet it is possible to make them 
just as cheap in this district.” 

This district has been visited recently by Mr. J. S. Jeans, secre- 
tary of the British Iron Trade Association, who has delivered two 
lectures in connection with the University of Birmingham, and has 
also read a paper before the Staffordshire Iron and Steel [Institute 
at Dudley. His subject on all three occasions bore upon American 
competition, and his opinions and figures have aroused a great deal 
of interest in the Midlands. To sum up his views, it may be said 
that Mr. Jeans does not shut his eyes to the remarkable progress 
which America is making, but at the same time he appears to con- 
sider that it is quite possible also for English manufacturers to 
make considerably more headway than has lately been the case, 
provided they adopt scientific methods and up-to-date machinery. 
In fact, his opinions have been described as more “ encouraging ” 
than any notable utterances on this topic for some time past. On 
the last-named occasion the title of the paper was ‘‘ Lessons for 
the British Iron Trade from American Experience.” On the ques- 
tion of profits Mr. Jeans said:—‘‘The gross profits returned by 
the American Steel Corporation for the first six months were about 
11 millions sterling, and the inference is that if the prices of 
1894-97 had prevailed in 1901, the Corporation would conceivably 
have made no profit at all. This is certainly a possibility 
that has to be faced. If the possibility becomes translated 
into a fact, the longevity of the Corporation would be affected. 
| No doubt the private manufacturer in the United States, as 


elsewhere, often does remarkably well. That, however, 
is usually due to exceptional conditions of resources, 
technique, special products, reputation, or aduwinistration. 


And, after all, I am not sure that there may not be firms in 
this country that can equal the best of American profits in normal 
times” With regard to capitalisation, he gave some American 
figures, and then proceeded :—‘‘ These figures point some lessons 
that are worth pondering, and not least so in a district like that 
of South Staffordshire, where the works are generally carried on 
upon a small scale. It would probably well repay the cost and 
trouble involved if this Institute were to appoint a Commission to 
consider what would be the effect on the local iron and steel 
industries of merging the many small concerns now carried on in 


the district into a small number of large ones. The average 
capital of the individual steel works and rolling mills of the 
United States is returned by the census at £200,000—exactly 


1,008,664 dols. I am afraid that the averages of the works of 
South Staffordshire falls much behind this figure.” 

Birmingham is wisely ne. its drainage facilities. An 
inquiry was held at the Council House on Tuesday by Colonel 
W. R. Slacke, an inspector of the Local Government Board, into 
an application made by the Birmingham, Tame, and Rea District 
Drainage Board to the Local Government Board for sanction to 
borrow £40,000 for the construction of bacteria filter beds at 
Minworth Greaves, £10,000 for the construction of tanks at 
Ashold and Tyburn, and £40,000 in respect of additional expen- 
diture under the Drainage Board Act, 1807. 








NOTES FROM LANCASHIRE. 

(From our own Correspondents.) 
Manchester.—Although to a slight extent there would seem to be 
rather a steadier tone in some sections of the iron market, the posi- 
tion generally remains without any realimprovement. The most that 
can be said in any favourable sense is that in pig iron prices have 
not receded further to any appreciable extent, but the quotations 
of makers, who are mostly holding to late rates, are practically 
of no use when there is any competition for business, and 
forward quotations are still cut extremely low. The associated 
bar iron makers’ list basis remains naturally without official altera- 
tion, but there is a gradual easing down when business is put 
through. A tolerably steady position is maintained in the steel 
trade, both for raw and finished material. There is, however, 
scarcely sufficient business passing through to afford much real 
test of prices. For the most part users—and this applies not only 
to steel but to all sections of the trade—are holding back from 
placing orders until after the turn of the year, and for the present 
the market is likely to remain in little more than a normal position 
as regards prices. 

On the Manchester iron market business remains in much the same 
inanimate condition reported of late. In pig iron buying is still 
restricted to the merest hand-to-mouth requirements, and the 
comparatively small parcels that are just now being placed scarcely 
afford reliable indication as to the actual prices that would be 
taken on business of any moment. Lancashire pig iron makers 
are perhaps a trifle easier, and do not now quote more than 57s. 6d., 
less 24, for No. 3 foundry, delivered Manchester. In Lincolnshire 
there has been no further change in the list rates, which for No. 3 
foundry remain on the basis of 51s. 6d. net delivered Manchester. 
Makers, however, report that they are being freely undersold in 
the open market, and that a large proportion of any business just 
now giving out is being secured by merchants, who are quoting 
6d. and 9d. per ton under the minimum official basis prices, In 
Derbyshire iron makers are generally firm, as there is still a scarcity 
in most foundry brands of this iron, and delivered Manchester 
quotations range from 56s. to 57s. net. Inquiry for forge descrip- 
tions of pig iron continues extremely small, but there is no quotable 
change in prices, which remain on the basis of about 52s., less 24, 


I beyond small special lots for prompt delivery would, hoy 
ever, be extremely difficult and in the open market second-hand 
lots have been put through at about 59s. for Eglinton and 61s, 
Glengarnock at docks. 

Business throughout all sections of the finished iron trade stil] 
comes forward slowly, and it is in exceptional cases that forges 
have sufficient work to keep them fully going, some of them not 
running to much more than about half their ordinary production 
The bar iron trade is extremely quiet, and lower quotations are 
current on the market. Nominally, the official basis of the Lanca- 
shire associated makers remains at £6 123., but £6 10s. now repre. 
sents practically the average selling price. Special quotations 
under even this figure are reported, and outside the Association 
bars are to be bought at £6 7s. 6d., delivered Manchester, North 
Staffordshire bar quotations range from £6 12s. 6d. to £6 15. 
delivered here. In both sheets and hoops only a slow sort of 
business is doing, with prices about as last quoted. Delivered 
Manchester, sheets average about £8 53., and hoops £7 2s, 6q 
random to £7 7s. 6d. special cut lengths, with 2s. 6d. less for 
shipment. 

Most branches of the steel trade maintain a fairly steady tone 
but only a very indifferent weight of business is just now being 
passed through. A limited sort of inquiry is reported for hematites 
with prices maintained with considerable firmness, and delivered 
Manchester, quotations can scarcely Le given under about 67s, 6d, 
to 68s. 6d. net for No. 3 foundry. For local made billets makers’ 
quotations remain at about £4 15s., with, however, Belgian billets 
to be bought at £4 2s. 6d. to £4 5s. delivered here. Steel bars are 
gradually getting down to £6 10s, as the average quotation for 
ordinary specifications, with £6 5s. to £6 7s. 6d. quoted for larger 
sizes. Common steel plates scarcely average more than £6 to 
£6 2s. 6d., with quotations for steel boiler plates still firm at the 
Association basis of £7 12s. 6d., less 24, delivered Manchester, 
Although the business just now coming forward wou'd scarcely 
warrant the strong tone maintained with regard to boiler plates, 
makers show no disposition whatever towards any concession, as 
they are apparently convinced that many specifications are being 
held back which eventually will have to be placed, even if con- 
sumers have to pay the full list rates. 

Throughout the engineering trades of this district the position 
remains with little or no material change, and certainly indicates 
no improvement, a state of quietude continuing the general report, 
The local returns of the trades union organisations still show a per- 
centage of unemployed members on the books above the average, 
the Amalgamated Society of Engineers and the Machine Workers’ 
Society baving each about 44 per cent. in receipt of out-of-work 
benefit, whilst the Steam Engine Makers’ Society return about 2} 
per cent. on donation. As to the trade condit‘on in the various 
districts, it is only in one or two comparatively unimportant centres 
that it is returned more than ‘‘ fair” or ‘‘ moderate,” some districts 
returning it as ‘‘ bad.” 

The local representative of the Amalgamated Society of Engi- 
neers in his this month’s report says that, although there is no 
improvement to record in the district, taking the season of the 
year into consideration and the continued depression in the textile 
machine trade, with the exception of two or three districts that 
have been slack for some time, there was, under all the circum- 
stances, little to complain of, and in the Manchester district there 
had been a slight change for the better as regards the number 
signing the vacant book. 

The report of the Steel Smelters’ Society also continues very un- 
satisfactory with regard to the condition of trade in this district, 
the Openshaw branch returning trade as very bad there, most of 
their members being idle, and they did not know how long they 
would have to wait in the New Year, as there was only one furnace 
working out of six. 

One or two labour and wages questions have just now a tbreat- 
ening outlook. For some time, as I intimated in previous reports, 
there has been considerable friction between the local branch of 
the Amalgamated Society of Engineers and the officials of the 
British Westinghouse Company, in connection with the payment 
for overtime and the number of hours constituting night shifts, 
The Westinghouse Company have been insisting upon 47} hours 
being made in five nights of 94, which the Amalgamated Society of 
Engineers state is contrary to the custom of the district, which is 
45 eg made up of 9 hours each, and paid for at the same wages 
as 53 hours in the day. So far, the British Westinghouse Company 
have practically ignored the Amalgamated Society of Engineers, and 
although one or two conferences have been held they have declined 
to entertain the claims put forward by the Society. The Amalga- 
mated Society, however, take up the position that they cannot 
consent to any special conditions upon which their members may 
be employed by the British Westinghouse Company, which would 
be unfair to other engineering trade employers in the district, and 
unless some amicable arrangement can be come to in the matter it 
is more than probable the Amalgamated may have to call out their 
members employed at the Westinghouse Company’s works in cases 
where they still refuse to pay the recognised rates for overtime and 
night work. There has also been considerable trouble with 
another important local firm—Messrs. Ferranti and Co., Limited— 
a notification has been sent out to Amalgamated Society's members 
that in accepting situations with the above-named company they 
must obtain and maintain the Manchester rates and conditions. 

According to a statement made by Mr. John Hodge, the general 
secretary of the British Steel Melters’ Society, in this month's 
report, it has now been definitely arranged by an agreement come 
to between the Associated employers and the Disputes Board that 
there should be a stop week in December, January, February, and 
March next, the purpose being to reduce the accumulation of 
stocks. The employers, he adds, express the opinion that the 
increased production was due to the many mills having been re- 
started, the accumulation of stocks not having been caused by any 
decrease in the demand for Welsh plates. This had, unfortu- 
nately, been the cause in the past as well as the present. Little 
works with old machinery, badly situated, could not exist when 
prices were low, but whenever they became remunerative these 
places were re-started. The fact was the stop weeks for restric- 
tion of output would never prove a remedy for this, and in the 
present case would be simply of a temporary character. The best 
remedy was for the larger firms to so modernise their plant so that, 
whether times were good or bad, these old, obsolete mills would 
find it impossible to work profitably. : 

Mr. Hodge has also some further sarcastic remarks to offer in 
connection with the Government shipbuilding orders recently 
laced. He suggests that now that all material necessary for ship- 
yuilding is so low in price, it would be the opportunity for the 
Government to replace obsolete vessels. It could not, however, be 
expected, in view of the general mismanagement of the nation’s 
affairs, that an opportunity such as the present would be taken 
advantage of by any Government department. 

The annual general meeting of the members of the Manchester 
Association of Engineers was held on Saturday, Mr. E. G. 
Constantine, the president, in the chair. The business for the 
most part was of a formal character, and chiefly confined to the 
election of officers for the ensuing year. There being only one 
nomination for the presidency, that of Mr. E. G. Constantine, the 
retiring president, he was unanimously re-elected to the office for 
the ensuing twelve months. Mr. James Matthews was also 
unanimously re-elected treasurer, and Sir W. H. Bailey and Mr. 
Thos. Ashbury, Jos. Nasmith, Hy. Webb, and John West trustees 
of the Association. For the five additional members of the Council 








writer's ‘“‘ Metallurgy of Steel,” page 176. 





Lancashire, and 51s. 2d. net Lincolnshire, delivered Warrington. 


there were eight nominations, and the vote by ballot resulted in 
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the election of Messrs, H. N. Beckerton, National Gas Engine 
Company ; 8. Boswell, Galloways Limited ; Geo. Daniels, Furnival 
and Co. ; L. F. Massey, B. and 8. Massey ; and Geo. Saxon, (Geo. 
saxon. 

vo Hy. Webb, in proposing a vote of thanks to the President 
for his services during the past year, referred to a very generous 
offer which he said Mr. Constantine had made to the Council. 
Their President had offered to place at the disposal of the Council 
the sum of £150 for the foundation of a gold medal scheme, the 
object being to confer a gold medal on the reader of the best 
saper during the session. Mr. Constantine was willing that the 
Council should have a perfectly free hand in the matter, and in 
due course a scheme would be drafted and put before the members 
for their consideration. Mr. R. Matthews, in seconding the pro- 
posed vote of thanks, which was most heartily and unanimously 
accorded, expressed the hope that Mr. Constantine’s generosity 
would be followed by succeeding presidents, so that they might 
have a handsome fund for the object in view. Mr. E. G. Con- 
stantine briefly thanked the members for the vote of thanks and 
for the honour they had done him in re-electing him their 
president. 

The close of the year is bringing more animation to the coal 
trade of this district ; but as this is chiefly due to special causes it 
can scarcely be taken as representing real improvement to any 
material extent. For the present collieries have no difficulty in 
moving away all they are raising, and there is a general firmness 
in prices, with pits running full time. 

‘he lower qualities of round coal are reported in steady demand, 
which is taking away what collieries have just now to offer for 
steam and forge purposes, and prices are being well maintained at 
recent rates, 8s. 3d. to 8s. 6d. being the minimum, with 9s. got 
for the good qualities at the pit, 

A fairly brisk demand still comes forward for all good qualities 
of engine fuel, and in some cases collieries are short of supplies in 
the better qualities of slack, and for these prices are strong at full 
quotations. With, however, the inferior descriptions of slack con- 
tinuing plentiful and quoted low, a check is put upon any actual 
advance in the market. For best slack 63. 6d. to 7s. remains the 
average price, and for common 4s, 3d. to 4s. 6d. at the pit. 

A moderate business is passing through in the shipping trade, with 
inquiries for cargoes to be supplied during the holiday stoppages of 
the pits, and on these slight advances on current rates are being 
got. For good ordinary steam coal, delivered at the ports on the 
Mersey, 10s, 6d, is about an average figure, with 11s, quoted for 
delivery Christmas week, 


Barrow.—There is a muclr quieter tone in the hematite pig iron 
trade, and less business is being done, but makers are so well off 
for orders that they can readily find a market for the output of 
the thirty-three furnaces they have in blast, comparing with 
thirty-seven in the corresponding week of last year. The transac- 


tions in warrant iron are ona comparatively small scale, and stocks, 
generally speaking, are firmly held. Prices are steady at 59s. 6d. 
for makers’ iron net f.o.b. Warrant sellers quote 59s. net cash, 
buyers 3d. less. Stocks of warrant iron have been decreased by 
120 tons during the week, and now stand at 23,333 tons, being an 
increase of 8387 tons since the beginning of the year. The 
prospects of the hematite pig iron trade are not very good at the 
moment, although it is known there is a good demand on local steel 
making account, and some hopes of an improved demand for iron 
after the return of the year. 

[ron ore is in good demand on local account, and 11s. 6d. is the 
price of good average sorts, net at mines. Spanish ores, which are 
in very large delivery, are selling at 15s, 9d. per ton net at West 
Coast ports, 

The steel trade is busily employed, especially on heavy rails, 
and there is promise of a continuance of this activity during a good 
part of next year, but the competition experienced from continental 
makers is still very active, and prices allow but a small margin of 
profit. Normally, heavy rails are at £5 10s. per ton. There was 
some expectation a short time ago that a combination would be 
arrived at between British, German, and Belgian makers, but it 
seems to have fallen through, probably because of the impossibility 
of finding a common basis of agreement. Ship plates are quiet, 
and the mills are only employed half time. Other branches of 
the steel trade are fairly busy. 

Mr. A. J. While, of the Barrow Stecl Works, has been appointed 
manager of the steel works department of the Palmer's Ship- 
building Company, Jarrow-on-Tyne. He is the son of Mr, J. M. 
While, general manager of the Barrow Steel Company. 

Shipbuilders report no new orders, but, on the contrary, a 
“<= quiet demand for new tonnage. 

The number of men employed is below the average. Hopes 
are entertained that greater activity wiil prevail next year, but 
this depends on special orders of importance which many firms 
are trying to secure. 

During the past week the shipments of iron from West Coast 
ports represented 4587 tons and steel 13,670 tons, as compared 
with 4173 tons of iron and 6092 tons of steel, an increase in iron 
of 414 tons and in steel an increase of 7578 tons. The shipments 
of iron this year represent 409,769 tons and stecl 518,205 tons, 
as compared with 335,378 tons of iron and 518,205 tons of 
steel, an increase in iron of 73,791 tons and in steel an increase of 
76,025 tons, 

Coal and coke are depressed, business being quieter and prices 
a shade easier, Competition for orders is very keen. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


Tur South Yorkshire coal trade continues very much as 
previously reported. House coal is in brisk request for the 
Metropolitan and Eastern Counties, as well as for local markets. 
Best Silkstones easily fetch up to 13s, 6d. to 14s. 6d. per ton, 
while Barnsley house is at 12s. per ton; seconds, 10s. per ton ; 
nuts, 9s, 6d. per ton. The steam coal trade keeps wonderfully 
good considering the lateness of the season. Generally the demand 
is rather above the average, and the export returns compare 
favourably with those of previous years. 

In locomotive fuel negotiations are now proceeding with regard 
to next year’s contracts, several of which have already been placed. 
South Yorkshire coalowners were anxious to obtain 3d. per ton 
advance all round, but the railway directorates have been successful 
in their resistance, the Midland and the North-Eastern Companies 
having succeeded in arranging for supplies on the basis of 9s. per 
ton. This was practically the price at which the retiring contracts 
were taken, but in one or two cases even less was accepted, and 
generally 9s, per ton for South Yorkshire hard steam coal would 
in some instances mean a slight improvement on previous 
quotations, 

In small coal, slack and sludge, there is very little change for the 
better, the output being excessively heavy. Engine fuel is to be 
had at almost any rate. Good coking slack and smudge fetch 
from 4s, to 4s, 3d. per ton at the pits. 

In the iron trade the condition remains stagnant. Prices are 
entirely unchanged. 

In military material Government orders are being rapidly worked 
out so far as the preliminary processes aie concerned, but there 
will be sufficient work left in the finishing departments to keep the 
men there employed well up to the end of the financial year, about 
March Ist next. Unless new work, however, comes to hand, those 
engaged in the rolling and casting are certain to be idle, and some 
anxiety is felt on their account. 

_In the steel trade the outlook was a little brisker about a fort- 
night ago in Bessemer and Siemens steels, but there is again less 
doing, and no change for the better is anticipated until the new 
year is well in, Crucible steel departments are more especially 
affected, while those devoted to the production of special steels are 
by far the most actively employed. The demand for the United 


States and for Canada for the special steels continues to be well 
maintained. 

In the lighter trades of the city there has been much less 
doing on Christmas account than in former years, although work 
is so unevenly divided that several establishments express them- 
selves Lag axes | satisfied, while their neighbours are in anything but 
the same mood. 

The holidays in Sheffield this Christmas will be more protracted 
than usual owing to the lack of pressure. Several establishments 
will close for the whole of next week. 

At the November meeting of the Institution of Civil Engineers, 
Mr, T. Scott Anderson, Sheffield, was elected a corporate member, 
the Council having accepted an original thesis on ‘‘ Electro- 
Metallurgy,” written by Mr. Anderson, of whose work they marked 
their appreciation by conferring an honour which is highly 
regarded by the engineering profession. 

Mr. Frederick Brittain—Messrs. S. S. Brittain and Co., mer- 
chants and manufacturers, George’s Works, Sheffield—has been 
appointed a member of the Advisory Committee of the Board of 
Trade. Mr. Brittain was previously on the Treaty and Tariff 
Committee. On Saturday evening Mr. Brittain was enterteined 
to dinner and presented with an address at Sheffield, in recognition 
of his services to the Executive Council of the Association of 
Chambers of Commerce, from which he has retired. 

On Saturday, December 13th, Messrs. Samuel Osborn and Co., 
Limited, Clyde Steel Works, invited their staff and workpeople to 
the Cutlers’ Hall, in celebration of the jubilee of the business. 
The firm was established in 1852 by the late Mr. Samuel Osborn, 
who was Master Cutler i1 1873. He was also mayor of the city in 
1890, dying during his year of office. To-day, in addition to 
( lyde Steel Works, there are two other large establishments, the 
principal business being the manufacture of steel, crucible steel 
castings, and forgings, railway springs, files, saws, tools, 
hammers, &c. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 

GENERALLY, traders in this district are “‘down in the dumps” in 
regard to the condition of business, but all branches of the iron 
and allied industries are not bad alike. For instance, those who 
are producing steel rails are enjoying a fairly satisfactory time, as 
are also the manufacturers of railway chairs, locomotives, wagons, 
and bridge work—all pointing to the revival of railway construction 
enterprise, more particularly abroad, for nearly all the orders on 
the books of producers are on export account. Pipefounders are 
also doing fairly well, and the same may be said of those engaged 
on general engineering work. But the trade of this district, 
depending as it does so largely upon shipbuilding and pig iron- 
making, takes its tone from these branches, and thus it is mostly 
described as unsatisfactory, while the views held with respect to 
the future are generally pessimistic. The experience of the ship- 
builders is anything but encouraging, and what is worse is that 
there does not appear any indications that would warrant the 
expectation of early relief. It seems to be generally agreed that 
the shipbuilding industry has never been so depressed since 1886 
as it is at present, and there is undoubtedly a large amount of 
distress at Stockton and the Hartlepools, which are more particu- 
larly dependent upon this industry and upon engineering. So much 
is this the case, that very exaggerated reports are appearing in 
print as to the extent to which the population of these towns are 
suffering, and special commissioners have been sent by some of the 
London dailies ; their reports do not lack colour. Middlesbrough 
is not so badly off, because, though shipbuilding is very slack, some 
other branches of trade are not so much affected by depression. The 
towns on the Tyne are comparatively well situated, and at Jarrow 
and Elswick they are helped out by a considerable amount of 
Government work. Nevertheless it is stated that in Newcastle 
and Gateshead there are between 14,000 and 15,000 unemployed 
men, and committees of the Town Councils have been formed to 
organise measures for the relief of the distress. At Stockton like- 
wise a committee has been formed for the same purpose. 

Nearly all the shipbuilders have turned out this year a good deal 
smaller tonnage of new vessels than they did last year. Thus 
Messrs. William Gray and Co., at West Hartlepool, who in one 
year were the head of the shipbuilders of this country in regard to 
the tonnage built, have this year only launched 42,254 tons gross 
register, whereas last year they had to report an output of 
82,262 tons. The number of vessels built this year has been twelve 
against twenty-six last year. Messrs. Furness, Withy and Co., 
Middleton, Hartlepool, report an output of 26,493 gross tons, 
against 36,490 tons last year. But Sir W. G. Armstrong, Whit- 
worth and Co. have launched 52,039 tons, or 12,432 tons more than 
in 1901. Between 1852 and 1902 this last-named firm have turned 
out at their Walker and Elswick yards 732 vessels of 998,488 gross 
tons and 1,005,378 indicated horse-power. Of these 103 were war 
vessels, 

Few orders are now forthcoming for new vessels. Some of our 
shipbuilders have been on the Continent seeking work, and have 
met with but indifferent success, for owners will not contract for 
more vessels when so many existing steamers are laid up, and 
when a great proportion of the others are running at a loss, 
because of the low freights and the heavy cost of working. New 
vessels can be got at as low a price as £6 per ton, where two years 
ago £8 10s. had to be paid for similar craft ; but even that price is 
too high, though it is believed that builders would meet with no 
more success if they quoted £5 10s. per ton, and that they 
cannot do with materials at anything like their present 
rates, and the producers of these cannot see their way to 
reduce their quotations. So dull are the shipbuilding and 
marine engineering industries that at a good number of 
establishments the Christmas holidays, which usually last only 
about a week, will this year be prolonged for a fortnight, 
and it is reported that another of the onl plate-making 
establishments will not resume operations after Christmas until 
trade revives ; they have worked so intermittentiy during the last 
half-year, and the cost is not covered by the prices obtainable for 
the finished product. The Weardale Steel Company, which used 
to produce 2000 tons per week of plates, has not made anythii 
since November, 1901, and the Moor Works, also making 2000 
tons weekly, have been idie since October; but with this heavy 
decrease in output, there is nothing like enough work forthcoming 
to keep the remaining establishments in anything like regular 
operations, and there has been a vast amount of idle time, 
especially this quarter. The steel plate mills in the Tyneside 
district are not so much affected by the depression as those on 
Teesside. 

Work is slack at all the other steel manufactories, except those 
producing rails. Messrs. Dorman, Long and Co., Limited, in 
August stopped their Britannia Steel Works, in order to make 
extensive alterations and erect new machinery, so as to bring 
them jemi) up to date. They expected to have had this 
work completed by the end of October, but on account of unex- 
pected difficulties in regard to foundations, &c., have not been 
able to resume operations y' t, and it will be well on into January 
before the mills are in work. he firm will now carry on also the 
Clarence Steel Works. After being idle from the middle of last 
August the smelting plant has this week been re-started, two of 
the four furnaces being put into operation. It was also intended 
to open the new rolling mills at these works this week, but an 
accident to the main mill engine prevented this, and it will be 
next month before operations there can fairly be commenced. 

Prices of Cleveland pig iron have been on the downward tack 
again this week, and very little buying has been done ; in fact, no 
one seems disposed to purchase for forward delivery, on account of 
the uncertainty as to the course of the market. A good many 
believe that prices will continue to drop, and thus waiting will be 
advantageous to them. The future of prices depends very largely 





upon American business, Some who have good means of judging 


affirm that the Americans will buy Cleveland iron freely again 
during next quarter, and this week the inquiries from the United 
States have been more numerous than of late, while the repre- 
sentative of one of the leading American firms of iron merchants, 
who have this year bought a large quantity of Cleveland iron, has 
during the last few days been in this district. If the Americans 
are not found to be large buyers in the spring, there can be no 
question that prices will continue to decline, and that the produc- 
tion will be reduced by the blowing out of some of the furnaces. 

Makers during the last two years have endeavoured to keep the 
production somewhere near the pw ay and they avoid ha 
heavy stocks. In pursuance of this po! icy, in the winter of 1900- 
they stopped 23 of the 97 furnaces that were in operation at 
September 30th, 1900. There has been as much as 600,000 tons in 
stock in the district, but very little indeed is held now, in fact 
there is hardly a bare working stock, and those who need iron in 
any considerable quantity for prompt delivery have of late had a 
good deal of difficulty in procuring it. Probably there was never 
so smalla stock of iron in the makers’ yards as is the case at 
present. Thus, if trade continues to fall off, furnaces will go out. 
The exports of pig iron from the Cleveland district are far above 
a December average, thanks to the deliveries to the United States. 
Up to Wednesday they reached 61,164 tons, — 53,108 tons last 
month, 37,511 tons in December, 1901, and 30,198 tons in December, 
1900. This year America has taken over 185,000 tons of pig iron 
from the Cleveland makers, against only 3500 tons during 1901. 
The stock of Cleveland pig iron in Connal’s public warrant stores 
is declining ; on the 17th it was 118,885 tons, a decrease this month 
of 3849 tons, ee 

The marine engineering business, like the shipbuilding, is very 
slack, and the output will be much below what it has been of 
recent years. Messrs. Blair and Co., of Stockton, are ee 
only about a fourth of their usual staff, and the total indica’ 
horse-power of the machinery turned out this year by the Central 
Marine Engine Works of Messrs. William Gray and Co., at West 
Hartlepool, is down to 25,400. Sir Thomas Richardson, however, 
ata ——- at Middlesbrough, gave a somewhat _——— 
account of the position of the firm of Richardsons, Westgartb an 
Co., Limited, as far as concerned their works there. They have 
work booked for six months abead, but the firm’s establishments 
at Hartlepool and Sunderland are not so fortunately situated. 
The work in hand at Middlesbrough is not marine engine 
work. They have a good deal of work for the blast furnaces, so 
many of which are being reconstructed and brought up to date. Sir 
Thomas stated that Mr. Westgarth had been abroad, and had been 
successful in booking some orders, but the prices agreed upon were 
extremely low, and German competition was found to be very keen. 
The firm have a number of orders on hand for the building of 
blowing engines which will use blast-furnace gas, and the intro- 
duction of the Talbot continuous steel furnace into the district has 
furnished them with a considerable amount of work. 3 

The coal trade is generally satisfactory, and sellers are not dis- 
posed to contract for next half-year’s delivery at less than they are 
being paid for current contracts. A considerable demand for 
Durham and Northumberland coal is still coming from America, 
and shipments thereto are heavy. 








NOTES FROM SCOTLAND. 


(From our own Correspondent.) 

Tue Glasgow pig iron market has been comparatively quiet this 
week. The warrants in circulation are limited, and confined to 
few hands, and there is little scope for speculative business. 
The pressure for delivery of iron has not been so great as it 
was a few weeks ago, and the probability is that the market 
may remain quiet until after the turn of the year. 

The demand for Scotch pig iron for shipment to America has 
fallen off very considerably, although quantities purchased some 
time ago are still being shipped. The consumption at home is 
large and constant, and this has helped to steady the market, but 
the tendency on the whole is towards a rather easier feeling in pig 
iron. 

Scotch warrants are quoted 54s. 34d. cash, and 53s. one month, 
with very little inquiry. Cleveland warrants have been done at 
47s, {6d. cash, 47s. 2d. for delivery in twenty-three days, and 
47s. 14d. one month. Cumberland hematite is quoted nominally 
58s. 9d. buyers, sellers asking 59s. 3d. for cash, but quotations are 
quite nominal. 

The prices of Scotch makers’ iron have had a any downward 
tendency. Wishaw No. 1 is quoted at Glasgow 6d.; No. 3, 
54s.; Carnbroe, No. 1, 60s. 6d.; No. 3, 57s.; o- No. 1, 
64s. 6d.; No. 3, 58s. 6d.; Gartsherrie, No. 1, bs ee 6, 
59s.; Calder, No. 1, 65s. 6d.; No. 3, 59s.; Summerlee, No. 1, 
69s.; No. 3, 59s.; Coltness, No. 1, 69s.; No. 3, 60s.; Langloan, 
No. 1, 70s.; No. 3, 59s.; Glengarnock at Ardrossan, No. 1, 68s.; 
No. 3, 58s. 6d.; Eglinton at Ardrossan or Troon, and Dalmellington 
at Ayr, Nos. 1, 60s.; Nos. 3, 56s.; Shotts at Leith, No. 1, 
68s.; No. 3, 59s.; Carron at Grangemouth, No. 1, 67s.; No. 3, 
58s. 6d. per ton. 

There is a fair demand for Scotch hematite pig iron, which is 
again about 6d. lower, merchants quoting 61s. for delivery at the 
West of Scotland steel works. 

The shipments of pig iron from Scottish ports in the past week 
amounted to 7837 tons, compared with 4417 in the ae 
week of last year. Of the total there was shipped to the Uni 
States 1560; India, 595; Germany, 795; Canada, 550; South 
America, 20; Australia, 180 ; France, 115 ; China and Japan, 70 ; 
other countries, 265; the coastwise shipments being 3677 tons, 
compared with 2484 in the same week of 1901. 

There are 87 furnaces in blast in Scotland, compared with 83 at 
this time last year, and of the total 42 are making ordinary, 
40 hematite, and 5 basic iron. 

The stock of pig iron in the Glasgow warrant stores is still 
decreasing at the rate of about 500 tons per week, and the total 
stock is now the smallest that has been held for a great many years. 

The finished iron trade is ina very dull state, some makers reporting 
that trade has not been so bad with them as it is now for a long 
time. This remark applies specially to malleable iron, bars, &c. 
There is a good deal of activity in various branches of the foundry 
trade, Engineers are well employed, particularly those engaged in 
locomotive building. . 

The steel trade is moderately active, but there is room for im- 
provement, both as regards the demand for shipbuilding and general 
structural steel. 

There is a fair business doing in the coal trade as far as regards 
the home branch. Household consumers and manufacturers are 
each taking large supplies, and the prices show little variation. 
The coal shipments, on the other hand, have been gradually 
decreasing week by week during the last three or four weeks. The 
aggregate shipments from the Scottish ports show a decrease in the 

t week of about 9000 tons, com with the preceding week. 
here has, however, been a little more inquiry within the last few 
days, which may result in some additional business, but the general 
opinion seems to be that the trade will be quiet until after the turn 
of the year, Shipping coals are quoted without alteration. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 

THE result of a long discussion on Monday last at Cardiff between 
coalowners and colliers’ representatives may be briefly stated, and 
will give satisfaction in all quarters. The coalowners accept the 
principle of a minimum wage, and a conciliation board, with an 
umpire who shall be called in to settle matters affecting wages, 
when the board is unable to agree. This has now cleared the 

und. The amount of the maximum and minimum wages nas 
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and reductions will have to be settled, and then will come on the 
or of payment of small coal. The appointment of umpire will 
also beadebateable one, but on the testimony of one of the coalowners 
present I am justified instating that a very distinctstep has now been 
made towards a settlement. Itis obvious, even to the outsider, that a 
system such as the sliding scale, which has been in existence for 
over a quarter of a century, the result of much thought and 
inquiry, could not be expected to be replaced by another withont 
a great degree of mental labour, of discussion, and ferment. I 
infer, from the c>mments of those who attended the meeting, that 
there is not much likelihood of the coalowners conceding payment 
for small beyond what they offered, except, as was suggested in 
this column lately, an alteration be agreed to in the payment for 
large coal. 

The coal trade this week has been quiet, slackness intensified 
by the stormy weather affecting shipping, and leading to owners 
selling at lower prices than quotations. Steam coal is very 
inactive ; house coal tolerably strong ; drys and smalls moderate. 

Mr. D. Thomas has elicited from the Board of Trade the informa 
tion that it is proposed next year to distinguish the exports of coal 
in the monthly returns under three heads, namely, small, through, 
and large, with a further heading for the total of the three descrip- 
tions. For the purpose of comparison the information will 
distinguish quantities and values of the exports. It is not proposed 
to give separate returns for pitwood, and in this case, considering 
the growing importance of the trade, coalowners think that Mr. 
Thomas should press the point. Nine cargoes came in one day to 
Swansea this week from France. 

It was hoped that Llanelly Harbour would be opened before the 
year went out, but it now appears to be unlikely until the settle- 
ment of the arbitration case between the Harbour Commissioners 
and the Mynydd Mawr Company. In the matter of the Belgium 
enterprise in colliery working at Llanelly, there appears to be good 
reason for the belief that energetic business will “4 shown early in 
the new year. The taking is a large one. Coal shipments to 
America from Swansea continue ; also at Cardiff several cargoes 
have been despatched of late to Cape Town. 

Ebbw Vale continues to figure amongst the leading importers of 
Spanish ore, over 5000 tons coming in on Monday to Newport from 
Bilbao and Agua Amarga. At Swansea, Dowlais, and Cyfarthfa 
the consignments of ore are quite up to average, though the early 
part of the week was too stormy to permit of the arrival of much 
tonnage. Old rails came in from Dublin and Southampton, and 
one large cargo of rails for India was despatched from Cardiff. A 
lessened demand for home rails is now evident in the district, due 
to the season when railway extensions and re-layings are he!d over 
until the spring. There is, however, strong expectation that ruling 
prices will lead to the placing of forward business. In rails iron- 
masters have not the competition thot is experienced in bars, 
which has been marked from Rotterdam up to a late period. This 
week one cargo of 100 tons appears to have been the total received, 
and buyers are being informed that German makers are full up for 
a few months. 

In the Llanelly and Swansea districts it is the subject of favour- 
able comment that the decision of tin-plate manufacturers to 
resort to a curtailment of make is already having a good effect. 
Buyers, who were as thoroughly aware as makers that there was 
scarcely any benefit derivable by carrying on the trade, and yet 
persisted in ‘‘ bearing,” are now altering tactics, and it is con- 
sidered likely that several months’ good trade ahead is certain. This 
week twelve large steamers are loading at Swansea, several for 
Russia, China, and Japan amongst them. In last month’s trade 
there was a slight falling off in Russian, American, Italian, and 
Far East, but an improvement in French, German, Dutch, 
Belgian, Danish, Portuguese, and Austrian. On the whole, the 
total exports were 1552 tons, compared with 16,391 tons. Make 
and export were fairly level last week, and stocks are now 190,545 
boxes. From Llanelly during the September quarter the export 
was 13,447 boxes. It is stated in the Swansea district that the 
Midland Works, Morriston, are not likely to be re-started this 
year. The latest general announcement is that tin houses will be 
kept going for the first three days in Christmas week and stop 
Wednesday night. 

The tone of the iron and steel trades was indicated very clearly 
on Change, Swansea, mid-week, and may be summed up in a few 
words. No alteration in prices of finished iron and steel ; qnite as 
good a demand for steel as to be expected at this time of the year; 
market in pig quiet, and a reduction on the week of 6d. in Scotch, 
104d. per ton in Middlesbrough, and 3d. per ton in hematite ; 
quotations for tin-plate very firm. 








NOTES FROM GERMANY. 
(From our own Correspondent.) 

OveR here the iron market shows the quiet, and in many 
respects unsatisfactory, condition of former weeks. Very few 
orders of weight could be obtained, and the position of prices 
must be considered as weak ; it is difficult, therefore, to give any 
definite price now, as so much depends on the weight of the order, 
and whether the purchaser be a large works, and one that is likely 
to prove a good customer, or whether the contracts booked are 
smal] and only of the hand-to-mouth sort. In many cases makers 
and manufacturers do not hesitate to take much less than the list 
rates ; but then, again, some consumers are known to have paid 
the current quotations willingly. Owing to increasing offers from 
the works that do not belong to the syndicates, prices on the 
Silesian iron market have been a shade easier than last week. 
Prices for malleable iron, for instance, were reduced M. 5 p.t. 
Pig iron is in quiet demand, but production, on the whole, remains 
about equal to consumption, and so quotations could be tolerably 
well maintained. Girders are very languid, and so are plates and 
sheets. 

There is talk of negotiations being carried on between the 
Prussian Railway Minister and the rail convention concerning the 
placing of an extra order for 50,000 t. heavy section rails, which 
is to be given out, besides the annnal requirements regularly 
placed, to improve activity in the iron industry. The Stettin 
machine works, Vulcan, are reported to have received an order 
for forty locomotives from the Berlin Railway Administration. 

Very unfavourable reports continue to come in from the Rbenish- 
Westphalian district, demand for iron and steel being limited to 
the utmost, and the tone of prices therefore remains weak. 
Accounts given of the Siegerland iron ore trade show that quite 25 
per cent. of existing ore mines are idle now. Already last year the 
number of miners in the Siegen and Miisen districts had been 627 
less than in previous years, but since then a further decrease in the 
number of miners could be noticed. Also the large ironworks have 
been forced to limit their activity considerably, some stopping 
altogether—this year’s output of the blast furnace works is 40 per 
cent. lower than in previous years. In the general mining and iron 
industry of the Siegerland 3000 to 4000 men less are at present 
employed than formerly. Wages, too, have decreased considerably. 
In 1900 M. 4-50 to M. 5-50 per day could be earned by a blast 
furnace man, while now they are glad to get M. 2-50 to M. 3-00 per 
day. 
Krupp, of Essen, isreported to have received an orderfor seventy- 
two 7-centimetre field ordnance and sixty-six ammunition 
wagons for the Swedish army, to be delivered in the course of next 
year. Further orders for guns are holding out for the new cruiser 
Fylgia, which is in course of construction, and is to be fitted with 
eight 15-centimetre guns. 

A good business was done in coal for house-fire purposes in 
Rheinland- Westphalia and in Silesia, while the demand for engine 
coal remains dull as before. Total shipments in coal from Silesia 
during the first eleven months of present year were 133,270 t. 
higher than during the same period last year, deliveries to Austria 
having been specially heavy. 

Pig iron remains in very weak request in Austria-Hungary, an@ 
finished iron, too, shows extremely little life. The contract fo 


forty-two locomotives and tenders, which the Austrian Railway 
Minister had previously announced, has now been placed ; it com- 
prises forty heavy goods train locomotives, and two ditto quick- 
train locomotives, forty three-axled tenders, and two four-axled 
tenders. Total value of order is 4,050,000 crowns, prices for the 
locomotives having been reduced 1 per cent., while those for the 
tenders remain the same as previously. 

Comparatively brisk was the business done in coal on the Austro- 
Hungarian market, sharp frosts having caused the demand for 
house coal to increase, and there was even talk of a proposed rise 
in quotations. Favourable accounts come in from the Bohemian 
brown coal trade. In the last week of November deliveries in 
brown coal, on the Saxon railways, were 108,284 t., or 27,215 t. 
more than during the same period last year ; Elbe shipments, which 
have ceased altogethersince November 21st, were from the beginning 
of November till the 21st of that month exactly 950,000 q , while 
during the whole month of November last year 1-41 million q. were 
delivered. 

No change or improvement can be perceived in the condition of 
the French iron industry, demand for all articles, except rails and 
bardware, leaving much to be desired. 

The coal trade in France is active; stocks, of course, have been 
entirely cleared by the strike, and the extremely cold weather of 
the last two weeks has materially influenced the ition of the 
coal market, which is animated and firm, and the high prices 
ruling before the strike are stiffly maintained. 

The market for pig iron has been very firm in Belgium, and 
many contracts for delivery in the first quarter of 1903 have 
already been booked. Though billets are obtainable at 90f. p.t , 
free at works, a rise in price is not improbable, because quotations 
for pig iron are very stiff. Scrap iron fetches 67f. to 70f. p.t. In 
spite of the continued and very keen competition of the German 
works, quotations for finished iron have been up to the present well 
maintained, the high prices that have tobe paid for raw material 
preventing the finished ironworks from further reducing their 
quotations. 

Both coal and coke are firm in price in Belgium, and a very brisk 
inquiry comes in for the latter ; while in coal no fresh contracts of 
importance were effected upon the week. The coke convention, 
following the example of the Westphalian Coke Syndicate, main- 
tains 18f. p.t. for common coke, rae 20f. p.t. for medium quality, 
refusing to accept orders from the blast furnace works for a 
shorter period than the first two quarters of 1903. 








AMERICAN NOTES. 


(From our own Correspondent.) 
New York, December 11th. 

ALL outside advices show that industrial activity has not abated 
to any perceptible degree. Steel rail mill capacity for the coming 
year will be considerably increased, and the number of mills will be 
increased by one. The estimated capacity for the coming year is 
= at 3,400,000 tons. Orders for rails since December Ist foot up 
300,000 tons. Negotiations are now pending for 175,000 tons 
additional, and the impression is that several blocks will be placed 
abroad that railroad builders may have the assurance of deliveries 
when the road beds are ready. There is a bitter contest in Con- 
gress for the possession of the Colorado Coal, Iron, and Fuel Com- 

ny. Large quantities of foreign material are now arriving at 
Atlantic Coast points for delivery at various points in the interior, 
chiefly Pittsburg and Chicago. The heavy demand for Bessemer 
billets has crowded quotations up to 29 dols., open-hearth steel 
billets are quoted at 30 dols. to 31 dols. in Western Pennsylvania 
mills. All large users of iron and steel plate have appeared in the 
market within the past few days placing orders for material for 
next summer's delivery. The rush for structural material has 
fallen off slightly, but negotiations are still hanging fire for large 
lots. The largest order for steel bars recently placed amounts to 
10,009 tons for delivery during the first quarter of the year, and 
this will be followed by smaller orders all through the winter. A 
great deal of building is to be prosecuted during the winter calling 
for structural material. 

The New Union Steel Company is to be put through on a basis 
of 75,C00,000 dols. The company will be put upon an excellent 
financial footing. There were rumours that the company would 
absorb the Cambria Steel Company and the Pennsylvania Steel 
Company, but as these two big concerns are controlled by the 
Pennsylvania and Reading Railroads, it is not probable that such a 
deal would go through. The high price for pipe has cut off 
demand very sharply, and it is stated that the United States 
Steel Corporation is in a bad way for orders for future delivery. 
Locomotive builders have their orders for a year in advance. The 
coke problem for 1903 is an unsolved one yet. In spite of the 
extension of the Connellsville field, the erection of thousands of 
furnaces in the new Klondike field in South-Western Pennsylvania, 
and the erection of a very large number of ovens in Western 
Pennsylvania, there is not enough coke furnished to keep things 
going. The Shenango and Mahoning Valley furnaces, which 
have been running short time, have now accumulated enough 
coke to start full time. The latest rumour is that the United 
States Steel Corporation will absorb the Republic Iron and Steel 
Company, because of its reported inability to meet competition. 
A large Pittsburg firm has just contracted for the next year’s out- 
put of the Dawson Coke Company, which is 350,000 tons, at 3 dols. 

r ton. 

i French syndicate has just bought the large plants of the 
United States Reduction and Refining Company, Colorado, for 
5,000,000 dols. This company isa formidable rival of the American 
Smelting and Refining Company. The Pittsburg and Connaught 
Dock Company are about installing electrical machinery for 
handling orders much more rapidly than_by previous methods, 
and at much less cost. The Rational Civic Federation, com- 
posed of representatives of employers and workmen, are holding 
a conference this week in this city. The purpose of this Federa- 
tion is to evolve some equitable basis by which labour disputes can 
be referred for settlement. 








THE NEWPORT HARBOUR COMMISSIONERS’ 
WEEKLY TRADE REPORT. 


STEAM coal market easier owing to non-arrival of tonnage on 
account of rough weather. House coal quiet from same cause. 
Exports for week ending December 13th :—Coal: Foreign, 58,668 
tons; coastwise, 14,221 tons. Imports for week ending December 
16th :—Iron ore, 8707 tons ; steel bars, 1328 tons ; scrap, 435 tons; 
pig iron, 150 tons; boards, 758 loads ; pitwood, 8863 loads. 

Coal :—Best steam, 12s, 6d. to 12s. 9d.; seconds, 12s. to 12s. 3d.; 
house coal, best, 16s.; dock “yf 7s. 6d.; colliery small, 
7s. Pig iron: Scotch warrants, 53s. 9d.; hematite warrants, 59s. ; 
Middlesbrough, No. 3, 47s. 1d., f.o.b. Cumberland oe Iron 
ore: Rubio, 14s, 9d. to 15s.; Tafna, 15s. Stel: Rails, heavy 
sections, £5 10s.; light ditto, £6 10s. to £7 f.o.b.; Bessemer steel 
tin-plate bars, £4 12s. 6d.; Siemens steel tin-plate bars, £4 15s.; 
all delivered in the district cash. Tin-plates: Bessemer steel 
coke, lls. 9d. to 12s.; Siemens—coke finish—12s, to 12s, 6d. 
Pitwood: 18s. 6d., ex ship. London Exchange telegrams: Copper, 
£50 7s. 6d.; Straits tin, £116 15s, 








NortH-EasTerRN Raitway Locomorives.—Certain statements 
have been made in an evening contemporary concerning a huge 
locomotive of the American type, for express passenger service. 
We are in position to say that this statement is not founded on 
fact, and is entirely unauthorised. The engine, which, we are 
told, is to have a grate 9ft. long by 8ft. 6in. wide, ap to 
have been, like the German’s camel, elaborated out of the internal 





consciousness of an imaginative contributor, 








TRADE AND BUSINESS ANNOUNCEMENTS, 


We learn that His Imperial Majesty the Shah has conferreg 
upon Mr, Jules de Meray, the chairman of the Sir Hiram Maxim 
Electrical and Engineering Company, the rank of Commander of the 
Order of the Lion and the Sun. 

Messrs. BELL BROS, AND THOMSON, of Liverpool, have received 
an order from Messrs, Vickers, Sons and Maxim, Jimited, of 
Barrow, for the ironmongery and shipchandlery required for the 
Chilian warship which the Barrow firm is constructing. 

THE manufacturers of polarite are the International Purification 
Syndicate, of 5, Westminster Palace-gardens, London, They have 
just received orders from the War-office for the supply of large 
quantities of polarite for the purification of water in the Transvaal, 

Tue tender of Messrs. Victor Coates and Co., Limited, of Belfast, 
has been accepted for the new engine for the ae open 
Electric Tramway Extension, The engine is to be of the triple 
vertical type, and is to develop 3000 indicated horse-power. The 
same firm supplied the two sets of 1000 indicated horse-power each 
already started to work in the same station. 

Messrs. NEILSON, REID AND CO., locomotive builders, Glasgow, 
have secured an order to build twenty high-class passenger engines 
and tenders for the Canadian Pacific Railway. The locomotives 
are to be of a type specially suited to the traffic of the great 
Dominion line, and they are subject to unusually early delivery, 
It is understood that the contract was widely competed for among 
British and Canadian firms, 

THE United States Navy Department at Washington has decided 
to add a co of Mr. ett C. Fyfe’s new work, entitled 
‘*Submarine Warfare: Past, Present, and Future,” published by 
Mr. Grant Richards, to every ship in the United States Navy, 
Mr. Fyfe’s book, which is claimed to be the only complete history 
of submarine boats in existence, is also to be added to the officers’ 
and seamen’s libraries on board his Majesty’s ships. 

ON Saturday last, December 13th, Mr. P. W. d’Alton, M. Inst. 
C.E., chief engineer of the Central London Railway, was the 
recipient of a testimonial in the shape of a very handsome silver 
tea and coffee service. The presentation was made by Mr. E. M, 
Malek, chief assistant engineer, on behalf of over four hundred 
members of the official and general staff of the engineering depart- 
ment, who wished Mr. d’Alton every success in h's new sphere of 
action with Messrs. Dick, Kerr and Co, 

WE have received from Ed. Bennis and Co., Limited, a leaflet 
setting forth the results of comparative tests carried out at Welling- 
ton Mills, Huddersfield, on a boiler fitted with a machine stoker 
and patent self-cleaning compressed air furnace made by this firm, 
and a boiler fitted witha stoker made by another firm. It appears 
from this that the extra evaporation per hour was 8-73 per cent., 
the extra evaporation per lb. of coal 14-27 per cent., and the net 
saving of coal 12-49 per cent. in favour of the Bennis machine. 

WE are informed by Messrs. James Archdale and Co., of Ledsam- 
street, Birmingham, that they have conve.ted their business into 
a limited company. The object of the conversion is tu secure the 
many advantages incident to incorporation, to provide for its 
continued extension and for private family reasons. The whole 
of the capital of the omy will be retained by the present 
members and their friends, The directors of the company are Mr. 
James Archdale, Mr. Wiliiam Frederick Clark, and Mr. Frank 
Archdale. 

Tue Grand Central Council of Fire Brigades, which was con- 
stituted in 1899, which has its seat in Brussels, and is representative 
of the Fire Brigade Federations of Austria, Belgium, Denmark, 
France, Gerrany, Great Britain, Hungary, Luxemburg, Roumania, 
Russia, Spain, Switzerland, and several minor countries, has 
decided to form an International Technical Commission on Fire 
Protection. Mr. Edwin O. Sachs—chairman of the British Fire 
Prevention Committee—has been elected to be the first president of 
the Commission. 

WE understand that Mavartney, McElroyand Company, Limited, 
of London, have obtained the contract to equip Lourengo Marques, 
Delagoa Bay, with a complete system of electric tramways, includ- 
ing a power station, rolling stock, track and overhead lines. The 
value of the contract is probably about £100,000. There 
was very keen competition from German and American engineer- 
ing firms, but Messrs. Macartney, McElroy and Company under- 
took to complete the work in three-quarters the time a German 
firm required, while their tender was below that of Americans, 

Tue engines of s.s. Bharata, which ran her trial on Tuesday, have 
Joy’s patent assistant cylinders fitted to the low-pressure valve 
spindle. The weight of the gear is about 6400 lb. and the travel 
9in., but in spite of this heavy weight we are told the valve gear ran 
very smoothly, and without knock or noise. The s.s. Griqua, the 
machinery of which was constructed by the North-Eastern Marine 
Engineering Company, made her trial trip on the 11th inst., andalso 
has these assistant cylinders fitted to both the high-pressure and 
low-pressure valve spindles, the weight being 2600 lb. and 3300 lb. 
respectively. 

In the early part of the year the contract for a large flour mill 
in China was secured by Messrs. E. R. and F. Turner, Limited, of 
Ipswich, in competition with American firms, the offer of the 
English tirm being better both in price and time for delivery. We 
now learn that the whole plant was delivered within the time speci- 
fied, ten weeks, and that the proprietors have placed the contract 
for another similar mill, also for North China, with the same firm. 
Messrs. E. R. and F, Turner, we learn, has scored again in the same 
market over its American rivals, having recently secured a complete 
flour mill contract for another firm of Chinese millers, in the compe- 
tition for which America was beaten on all counts. 

THE London office of Fraserand Chalmers, Limited—worksat Erith, 
Kent—has recently received an order from the Moss Bay Hematite 
Iron and Steel Company, Workington, Cumberland, for one of its 
double vertical King Riedler blowing engines. The normal indicated 
horse-power of this machine is about 2000, the maximum being 
3000. The capacity of the machine normally is 20,000 cubic feet of 
free air per minute to 30 1b, blast pressure, the maximum being 
30,000 cubic feet. One side of the blowing engine ¢an be discon- 
nected and run alone, giving a capacity of 15,000 cubic feet of free 
air per minute. The blowing engine will supply air to Bessemer 
converters, and its speed will automatically regulate itself, accord- 
ing to the amount of blast required. ‘The steam cylinders on each 
side are of Corliss type and compound, while the air cylinders are 
fitted with the Riedler patent valve. Tho initial steam pressure 
with which these engines will work will be 150 lb , with a vacuum 
of 10lb. The normal speed is fifty revolutions, and the maximum 
seventy-five ; the stroke is 54in. The general arrangement of this 
blowing engine is similar to the 1000 horse-power vertical Riedler 
air compressor recently supplied by the same firm to the Powell 
Duffryn Coal Company. 








CATALOGUES. 


Horace Gi..£77, 179, Clapham-road, London.— Leaflet deseribi 
a new system of improved tramway and light railway points whic 
can be operated from the vehicle itself. 

LaHMEYER ELEctricaL Company, Limited, 109, New Oxford- 
street, Londcn.—Illustrated pamphlet, No. 4, on this com- 
pany’s method of measuring current, voltage, and energy in high- 
tension installations, 

Nizes-BEMENT-PoND CompaNy, Victoria-street, London, 8.W.— 
Two pamphlets illustrating and describing new model turret lathes, 
and a thread milling machine made by the Pratt and Whitney Com 
pany, of Hartford, Conn., U.S.A. : 
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THE PATENT JOURNAL. 
Condensed from “ The Illustrated Oficial Journal of 
Patents.” 


Application for Letters Patent. 


When inventions have been ‘‘ communicated ” the 
name and address of the communicating party are 
printed in italics. 


2nd December, 1902. 


96,511. Meratiic Bepstgaps, 8. I. Whitfield, Bir- 
mingham. 

96,512. AUTOMATIC T&LEGRAPH TRANEMITTERS, J. Gell, 
London. 

96,513. Fast@Ntne for GARMENTS, H. A. Cooper and H. 

Roe, Nottingham. 

26,! 514. NON-SLIPPING Tire for Motors, M. Purser, jun., 
Carlow, Ireland. 

26,515. T#XTILE Macuings, T. F. and J. H. Braime, 
Leeds. 

26,516. Cummngy Pots, H. Brassington, Bratford. 

26,517. CoupLines fur RatLway Waaons, E. Wi 
Glasgow. 

26,518. WinpOW-SHADE Bracket, J. C. Barker and W. 
HH. Hawkes, Glasgow. 

26,519. Partour Gorr Games, H. H Taylor, Glasgow. 

26,520. Borriss, J. F. and W. E. onsgg Glasgow. 

26,521. ADVERTISEMENT Post Carps, A. Jassé, Bir- 
mingham. 

96,522. TaBLe Soccer, E. T. Palmer, Dublin. 

26,523. CycLE Sara TY APPARATUS, A. Kthn, Mag leburg, 
Germany. 

26,524. WaTERPROOF GARMENTS, B. Birnbaum and Son, 
Limited, and H. B_ Birntaum, London. 

26,525. Lxcornos, B. Birnbaum and Son, Limited, and 

B. Birnbaum, London. 
26. ge Lamp-post Larpgr, A. Whitie, London. 

3,527. Bakers’ Ovens, C. E. and J. E. Pointon, 








26,528. Exastio Times of Wueerts, J. A. Mays, 
London. 

26,529. SHORTHAND NoTE-Book, &c., C. la T. Rynd, 
London. 

26,530, Curtatn Protectors, C. Hoffmann, London. 

26. 531. STanDARD Monky Cuanogr, J. Griffiths‘ 
London. 

26,532, Courtine Devices, W. H. Wood, London. 

26,533. PREVENTING [Ron from RustinNo, F. Flor and E. 
Murmann, London. 

26,534. Door Locks, G. R. A. Siebert, London. 

26.585. RarLway Sarety Davices, H. F. Parshall, 
London. 

26,536. MacuIne for Cuttinc Mars, E. K Symonds, 


London. 

26,537. Mitkrine Macuings, A, Gillies and E. J. Kelly, 
London. 

26,588. DispLay Boxes, P. A. Eecker, London 

26,539. Mancracture of Fasrics, A. J. Gurdon, 
London, 

26,540. Manuracture of Butt Weip Treo, H. H. 
Lake.—{National Tube Company, United States.) 

26,541. Reegaters for Fink Ataam Circuits, B. J. B. 
Mills. —(The Gamewell Fire Alarm Telegraph Company, 
United States ) 

26.542. AppaRatos for Startina Racegs, T. Ulyatt, 
Sheffield. 

26,543. Hinors, J. C. W. Herschel, London. 


26,544. Fastenixas, W. Walter and W. Kiinstner, 
London. 

26,545. Mitkine Macatnes, A Gillies and E. J. Kelly, 
London. 


26,546. Serrmxc Oot Crrcis, J. C. F. Anger, London. 

26,547. SUPPORTING Te_Escopic Bopigs, E. 8S. Brett and 
C. H. Hands, Birmingham. 

26.548. ORNAMENTING METAL ARTICLEs, E. H. Burns, 
Birmingham. 

26,549. Siontino Apparatus for OrpNance, Sir W. G. 
Armstrong, Whitworth and Co., Limited, and C. H. 
Murray, London. 

26.550. Castine Incora, J. Eaton-Shore and M. H. 

Willans and 


Robinson, London. 

26551. Castinc MerTaAts, Robinscn, 
Limited, and J. Eaton-Shore, London. 

26,552. S€LECTIVE SIGNALLING, R. A. Fessenden, 
London. 

26,558. CURRENT-OPERATED Receiver, R. A. Fessenden, 
London. 

26,554. STRAIGHTENING ANGULAR Bars, D. L. Morton, 
London. 

26,555. Cootina Liguips, J. G. Accles and F. H. de 
Veulle, London. 

26,556 HARDENING BALL-BEARING Cors, C. H. Chapman, 
London. 

26,557. Traction INCREASING Dayvices, A. A. Honey, 
London. 

26,558, APPARATUS for MAKING Cement, R. F. Wentz, 


mdon. 
ag al for Trestixc Mirk, W. J. McVeigh, 
naon. 
26,560. Rosser for Potisainc Purposss, J. W. J. 
omer, London. 
26,561. CompRessIBLE Soige for Boots, P. Castets, 
London. 
26,562, OpticaL Apparatus, W. 8. Simpson, London. 
26,563. REFRIGERATING AppaRaTvs, T. B. Lightfoot, 
London. 
26,564. Roap VEHICLE Sprincinec Frames, 8. Straker, 
London. 
26,565. Motor Cycuss, 8. R. Batson, London. 
26 566. MAKING ALKALINE PrussiatEs, G. E. Davis, 
London. 
26,567. LicntERs for Cigarettes, &c., L. E. Butcher, 
London. 
26,568. Sprnir LaMips, W. T. Henley’s Telegraph 
Works Company, Limited, and H. Savage, London. 
26,569. Cyc Locks, H. Bruschwitz and B. Merkel, 
London. 
26,570. TREATMENT of Sucar Jvuick, H. Winter, 
London. 
26,571. Nut Locks, A. Budde, London. 
26 572. SEPARATING PaRTICLEs of Cuay, M. 
London. 
26,573. TreaTMENT of MeTaLiic SuLPHIDE Orgs, H. H. 
Lake.—(F. K. Terry, Victoria.) 
26,574. Macninges for Renovatinc Founpry Sanp, E. 
rolan.—(The General Electric Company, United 
States.) 
26,575. Copy Hotpgrs, F, C. Shobert and M. H. Reno, 
London. 
26,576. Cusnion for Horse Sxoxs, F. Symons, London. 
26,5 577. ReversisteE Hees for Boots, J. Classen, 
London, 
26,578. SmoorHina Irons, J. J. Reuter, 8S. and C. 
Esserholz, London. 
26,579. ReveRsIBLE GEAR with ADJUSTABLE STROKE, 
0. Caracciola, Landon. 
26,580. Tens1onaL REcIPROCATED Rops, G. Eisenhardt, 
London. 
26,581. Governors, W. P. Thompson.—(La Soci‘té 
Mutel and Cie., France.) 
26,582. AIR BALLoons, A. Chiodera, London. 
26, 583. RarLway Foo SIGNALLING MECHANISM, C. J. 
Baker, London. 
26,584. VEHICLE-STEERING GEaR, W. Bentley, Liver- 


pool. 
26,585. 


W. Phillips, 


APPARATUS for TELEPHONE 
Thompson.—(C. EB. Egan, United 


26,586. Suips’ TELEGRAPHS, H. F, W. Lucke, London. 
26, — for CONCENTRATING OREs, G. W. Wright, 
mdon. 
26,588. Non-InTOxICATING BeveRaGE, A. J, Boult,— 
(Wahl and Henius, United States.) 
26 oe — for GoverNING Enarngs, A. M. Rowland 


26,590. Pirssanino, A. H. Churchand J. A. McHardy, 
ndon, 
26,591. Lanterns, E. Baedeker.—(B. J. Arncld, Ger- 
many.) 
26,592. Lock Nut, R. C. Beveridge, London, 


SIGNALLING 





26,598. Taps, A. J. Boult.—(A. W. Crane, New South 
we . €3. 
594. Waaons, G. H, Sheffieldand J. D. Twinberrow, 
eo 
26,595. Writine Paps, O. C. Modin, London. 
26 596. ARTIFICIAL LeaTHER, G. 8. and C. Falkenstein, 


London. 
26,597. Tires for WHEELS of Venicites, W. O. Worth, 


ondon. 
26,598. TABLE Tennis Net, W. W. 
Victoria. 


Smith, Bal‘arat, 


8rd December, 1902. 
26,599. Exzctric Raitway Sicnazs, A. M. Thompson, 


rewe. 

26,600. Sitencino the Exuavust of IsTeRwat ComBus- 
TION Exoines, J. H. Lester and H. G. Hills, Broad- 
bottom Hall, Cheshire. 

26,601. AtTacHMENTs for Ear Trempgts, C. Kahn, 
London. 

26,602, TRoLLEY Poies f.r Execrric Traction, T. 
Fletcher, Manchester. 

26,603. Weavine Looms, A. Tcherniak, Manchester. 

26,604. Macninery for CHatninc Warps, A. Leach, 
Manchester. 

26 605. Disc Bituiarps, P. L. Murtough and R. T. 
S:rrano, London. 

26 606. Nouvs for FLAX-HACKLING Macutvygs, J. V. Eves, 
Manchester. 

26,607. Keres, Fenpers, and MANTLEs, 
Manchester. 

26,608. CLotues Baskets, W. G. Ward, Manchest+r. 

26,609. MEASURING WEIGHT of STEAM, R. 8. F. Bayn- 
tun, Manchester. 

26, 610. VaryING the SPEED of Motor Cars, R. Harri- 
son, Carlisle. 

26 611. Drivine Piston, F, T. Pover, Birkenhead 

26,612. Fire Grates, 8. Holmes and J. Russell, 
Warrirgton. 

26,613. Friction CLutcues, T. H. Massey and T. H. 
Chatton, Manchester. 

25,614. Pressure Lupricators, W. B. McLean, Man- 
chester. 

26,615. FasTENING ATTACHMENTS for ELECTRO-PLATING, 
F. G. Faulkner, Birmiogbam. 

26,616. Looms for Weavinc Narrow Fasrics, B. Old- 
field, Coventry. 

26,617. CoIn-FREED DELIVERY Macutnery, P. Higson, 
Manchester. 

76,618. DumB-RELLs, L. F. Sharp, Manchester. 

26,619. Grip for VeNEcIAN BLINDs, G. F. French, Man- 
chester. 

26,620. Apparatus for Raisinc and LowrRina Winpow- 
sasHes, J. H. Cartland, H. J. Arnold, and J. Lilly, 
Birmingham. 

26,621. INCANDESCENCE Vapour Lamps, L. Liais, Man- 
chester. 

26,622. Framep Grass Covers, E. E. Nichols, Wor- 
cester. 

26,623. Stoppinc the Fai of Caces in Miygs, N. 
Edwards, Wisbech. 

26,624. MetHop of Packinc Ecos in Boxgs, A. A. 
Brown, Glasgow. 

26,625. DRAUGHTING GARMENT PatreRNs, M. L. Hall, 
Birmingham. 

26,626. OurpooR Seat Covers, F. Hewitson and W. 
Doctor, Glasgow. 

26,627. Consrructine Starrs, J. Gorlon and D. B. 
Dobson, Glasgow. 

26,628. Preparinc Fats for Makrna Soap, E. Leon, 
Manchester. 

26,629. Gotr Practice Apparatus, W. Mycock, Man- 
chester. 

26,630. Garments, E. H. Waude, Manchester. 

26,631. Rincs for Usz on Friction WuekExs, T. B. 
Birkby, Liversedge, Yorks. 

26,632. Rotary Brusu, C. H. Whitcombe and J. W. 
Bramley, Halifax. 

26,€33. ATTACHING Spgs to ArticiEs, W. H. and B. H. 
Jones, Wolverhampton. 

26,684. Secrionat AREA Gavuar, W. McGee, Glasgow. 

26,635. MintaTURE Foorraui, W. Venman and P. Eck- 
haus, Newcastle-on-Tyne. 

26,636. APPLIANCE forStTRIKING Matcugs, W. L. Dennis, 
London. 

26,637. Merat Toses, A. E. Beck and G. Townsend, 


L. Taylor, 


mdon. 
26,688. Trawt Fisainc Otter Boarps, J. Lewis, 


Glasgow. 

26,639. ene DRIVING GEARING, B. Ghislain, 
Glasgo 

26,640. _—— Train SiIGNALLine, H. Gerstmann, 
Glasgow. 


26,641. SSLF-FEEDER on Waste, G. F. K. Newsome and 
J. Dawson, Bradford. 

26,642. Workinc Exp.osive Enoines, J. L. Forritt, 
Norwich. 

26,643. ANTI-NICOTINE ToBacco PPE, W. Clarke, Salis- 
bury. 

26,644. DeTACHABLE EMERGENCY PROPELLER, G. F. 
Sturgess, Leicester. 

26,645. Puzzuz or Gams, H. L. Hook and G. F. White, 


ndon. 

26,646. Srzam TvuRBise3, The British Thomson- 
Houston Company, Limited, and R. Wilson, 
London. 

26,647. EvecrricaL Recorpinc Instruments, E. A. 
Carolan. — (The General Electric Company, United 
States ) 


26,648. Pwgumatic Tires for Venicies, V. P. Smith, 
London, 


26,649. RErGENERATING Motive F iuip, T. Coppin, 
London. 

26,650. Rusper Trres for Bicycies, M. Vivian, 
London. 


24,651. Mixer and Insector, A. E. Thomas, London. 
26,652, Lanpaus, T. Swinton, jun., Dundee. 


26, 653. Upper for Boots and SHoxs, R. C. Hall, 
London. 

2 engi Devices for Ratways, F. C. Gilson, 
naon,. 


26,655. Drivinc Putiey, G. W. Howard, Birmingham. 

26,656. Srgritisinc HAIRDREssERS’ Too.s, A. Watkin, 
London. 

26,657. 
Lo 


ndon. 

26,658. Tramway Systems, A. H. and H. W. Holmes, 
London. 

26,659. GrinpiInc TypE Matrices, H. M. Duncan and 
F. H. Pierpont, London. 

26,660. SLoTTine and Groovine Macutngs, D, F. Hogan, 
London. 

26,661. Mixinc and Kneapinc Macuings, A. Gray, 
Sutton. Surrey. 

26 662. NotsgLess FoG-sicNaL, T. Bonner and F, Bar- 
ber, Banbury. 

26,663. EXLECTRICALLY-PROPELLED VEHICLES, C. R. 
Bellamy, Liverpocl. 

26,664. AMUSEMENT APPARATUS, T. ig London. 

26,665. SeL¥-cLeaNinG Topacco Piregk, A. Tanovsky, 
London. 

26,666. Mepicat Tune Stoprer, W. Summerskill and 
BE. J. Link, London. 

26,667. System of Lockixe Screws, A. Lespagnol, 
London. 

26,668, ConTROLLING ELEcTRIc Motors, The Johnson- 
Lundell Electric Traction Company, Limited.—(2. 
Lundell, United States.) 

26,€69. Propucine PaTierns on Furs, B. J. B. Mills. 
“(P. Lacourbat, France.) 

26,670. ELastic Tires for Roap Veutcies, W. E. 
Carmont, London. 

26,671. SpgegeD RecorpsR, A. E. Broadberry and T. 
Glover, London. 

26,672. Wugets for Moror Cars, &c., W. G. Gould, 
London. 

26,673. MgasurinG ExxcrricaL Enerey, H. H. Lake. 
~(R. Arno, Italy.) 

26,674. STERILISING VessELs, J. B. Bengué, London. 

26, 675. A Rivet-cautKina Toot, P. J, Sweeney, 
London. 

26,676. Motor Cars, E. Estcourt, London. 

26.677. Houpgr for BILLIARD Cratk, O. Bartzsch, 
Jyondon, 


ATTACHMENTS for LETTER-Boxes, W. Wright, 





a0 97. § Camera Lenszs, W., W. F., ard F. E. Butcher, 

sondon. 

26,679. Pristine Frames, W., W. F.,and F. E. Butcher, 
London. 

26,680. Print: nc Frames, W., W. F., acd F.E Butcher, 


mdon. 

26.681. Liguip Fox. Burner for Borcer FurNacgs, 
T. Lane, London. 

26,682. Corsgts, E. Genevet. Liverpool. 

26,683. ManoractuRE of Cement, K. W. James.—(H. 
Passow, Germany.) 

26,684. VaRIabLe Spegp Gear, C. James and J. W. 
Hornsby, London. 

26,685. Brakes, The Pick Motor Company, Limited, 
and J. H. Pick, London. 

26,686. WATER-TUBE BorLers, D Reberts, London. 


26,687. WaTER-TUBE BoiLers, D. Roberts, London. 
26,688. NoveL MEcHaNnicaL Devics, C. Pinard, 
London. 
eS Sa, For Fasteners, J. Wils-n-Haffen7en, 
0 
26,690. AnsusteRs for Garments, J. Wilson-Haffenden, 
London. 


26,691. Rarpway Caatrs, R. and P. Collins, London. 

26 692. PHoroGRaPHic RepropucTion Processes, E. 
R. Clarke, London. 

26,698. Mozor Carn WueE.s, P. A. J. Cha:rier and E. 
Livach, London. 

26,694. Licutinc Gas Buryers, H. D. Down.—(C. 
Franzen, Germany.) 

26,695. DistrLLaTIon of MatErtars, A. G. Bloxam.— 
(Ocesterreichischer Verein fiir Chemische und Metallur- 
gische Produktion, Austria.) 

26,696 CLOTHES-FASTENING DEv:cE, A. J. Boult.—(Z. 
Perlich, Germany.) 

26,697. Jcurinc ComBcsTiBLE MaTER’ALS, C. F. P. E. 
E. de Hoffmann, London. 

26,698. Coverincs or Packixes for PoLizys, W. 
Bleicher, London. 

26,699. Brakes for Raitway Wacons, G. B. Bowles, 
London. 

26,700. Furnaces f.r Stgam Generators, M. Deprez 
and J. Verney, London. 

26.701. Venti Lators, P. E. Trainor, London. 

26,702. Mica Fiap VenTiLators, P. E. Trainor, 
London. 

26,703. AsHpans for Domsstic Firgpiacss, H. Ashlin, 


ndon. 
26,704. CycLe Faek-wHekL Mrcuanisa, G. W. Scaife, 


ni! 

26,705. IncanpEsceNT Gas Licutinc, C. 8S. Enell, 
London. 

26,706. ELecrricaL Resistances, E. N. Bray, F. R. 
Markham, F. E. Reiss, and Bray, Markham and Reiss, 
Limited, London. 

26,707. Or. Enorye Vaporisers, T. G. Smith and J. 
D. Roberts, London. 

26,708. SecuRInG Brakes on VELOCIPEDES, E. Green, 
London. 

26,709. Gas Propvcers, A. Wilson, London. 


4th December, 1902. 

26,710. Done Trap for Carrice Horsgs, J. A Calaa- 
ta ients, Scarborough. 

26,711. Bar for Borinc Gun Barrgts, J. T. Cooper, 
Birmingham. 

26,712. The Apapration of a Cong to the Borgs of 
Sportinc or Suot Gurs, J. T. Cooper, Birmingham. 

26,713. Bapy’s Spoon and TEETHING Pap, W. W. Becks, 
London. 

26,714. GritueR, J. Bowen, Cork. 

25,715. Or Moror Lamp, S. Russell, Walsall. 

27,716. CENTRIFUGAL Macainges, J. W. Macfarlane, 
Glasgow. 

£6,717. Erectric Locomorivss, J. Swinburne. London. 

26,718 Dynamo E.ectric Macuings, J. Swinburne 
London. 

26,719. Bows and Stgx. Exp Protector, J. A. Jowsey. 
Redcar, Yorks. 

26.720. CHancinc Suvuities of Looms, J. M. Grey, 
Burnley. 

26,721. AgRaTING Liquips, A. P. Blaxter, A. P. Blax- 
ter, jun., and G. W. Chaloner, London. 

26,722. Taps for Drawine orF Liguips, J. B. Clive, 
Birmingham. 

26,723. AvToMATIC DRILLING Cuock, W. Farquharson, 
Greenock. 

26,724. AcETYLENE Gas GeneRatTiING, E. M. Ginders, 


‘irmingham. 
26,725. Dygmne Yarn, J. W. Shackleton and I. Barra- 
clough, Keighley. 
26,726. LuBRricaTorR Fitier, B. Neave, Liverpool. 
26,727. Copper Sgats for Taps, J. Cheer, New Brighton, 
heshire. 
26,728. Extrractine O11 from Fisa Livers, A. Johnson, 


ull 
26,729. BREAD-MOULDING, P. Westwater, Dysart, Fife- 


shire. 

26,730. Tings, 8. T. Richardson and R. Price, Bir- 
mingham. 

26,731. CaapiEs for Inrants, C. H. Rouse, Birming- 


ham. 

26,732. Marrressgs, C. E. Knowles.—{(/. L. C. Knowles, 
United States ) 

26,733. CakRriaGE Paps, J. Spier, Glasgow. 

26,734. STRIKING MECHANISM of Clocks, A. Ingram, 
London. 

26,735. Exgectric Licut Prnpants, C. W. Kemp, Bir- 
mingham. 

26,736. Drawixc and Rovine Framgs, J. Parbour, 


Balifax. 
26,787. DRawixc CaBLEs into Pipss, G. K. Nowlan, 


Harroga’ 

26,738. Foot Hotpgr for Sewinc Macuines, J. K. 
Macdonald.—(The Singer Manufacturing Company, 
United States.) 

26,739. Pomps, J. Hoyle, Bedford. 

26.740. Raitway Sienats, D. McK. McKinlay, Gore- 
bridge, Midlothian. 

26,741. CHanoinc Loom Suutties, F. J. and J. 
Duckett, Manchester. 

26,742. WoRKING Vaves, J. T. Ratcliffe, Frinton-on- 
Bea, Essex. 

26,743. Covers for ‘“‘Loosz Lear” Booxs, W. H. 
Whetton, London. 

26,744. CONCENTRATION of Z1Nc from Orgs, H. R. Angel, 
London. 

26,745. PuNcTURE-PROOF Banp for TrrEs, R. Smith, 

ndon. 

26,746. ELecrric Motors, B. G. Lamme, London. 

26, 747. Se_r-actinc Muss, N. R. Collison and W. 
Streddar, London. 

26, (148. PREVENTING AccipEnts to Cars, A. Whittaker, 
Lon 

26,749. SmoKELEss Powpers, F. E. W. Bowen and E. 
H. Harris, London. 

26,750. PowsrR-operaTap Lirrs, F. G. Riley, 
London. 

26,751. ENve ops, C. H. Huish, London. 

26 752. MgasuRING VessELs for Liqorps, F. T. Parsons, 
London. 

26,753. DEVELOPING PHoTooRaPH PiatEs, F. T. Parsons, 


London. 

26,754. Jomst for Rattway Rais, B. H. Tripp, 
London. 

26755. Sezmp Gear, L. Stilmant, Kingston-on- 


ames. 
26,756. MarTeriats for Firter Beps, E. R. Candy, 
ndon. 
26,757. Packine for Vatves, &c, A. Osenbriick, 
ndon. 
26,758. ARTIFICIAL Stong, G. Harrison.—( W. Black and 
i. S. Richards, United States.) 
26,759. RoLLER Bearines, The Albany Manufacturing 
Company, Limited, and F. Lamplough, London. 
26,760. HoLpinc ADHESIVE Stamps, W. J. Hornby, 
London. 
26,761. —— CIGARETTE Macurnss, E. Schiirmann, 
London. 
26,762. Binpine Books, I. T. Nelson and J. Murray, 
ndon. 
26,768. ABpoMINAL Bgtts, 8. J. Herts, London. 
26,764. ELecrrRic Generator, H, Leitner and R. N 
Lucas, Byfleet, Surrey, 





26,765. Carryine Roits, E, E Hanna, London. 
26,766. Osraintnc Scenic Erracta, W. Melville, 


London. 
26,767. Device for Stencituine Carns, J. H. Pleasance, 


in. 

26,768. Measures and Tonpisues, J. T. M. Burgess 
Birmingham. 

26,769. WaTer Gas, E. D. Holmes.—({0. N. 
United States ) 

26,770. Carryino RirLes when Mountszp, J. H. Patter- 
son, London. 

26,771. Manuracrurinec Lixcrusta, F. Walton, 
London. 

26,772. Device for CoLourine Lincavsta, F. Walton, 


Bo:t.zs, G. A. Gritton, 


Guldlin 


ndon. 

26,773. UNEEFILLABLE 
London. 

26,774. CiGaR Banps, M. Regensburg, London. 

26,775. COUNTER ScALgs cr Batancss, C. H. Partlett, 
London. 

26,776. Macutygry fcr Movutpise Baicks, E. N. 
Craig and Eastwood and Co., Limited, London. 

26,777. Locks, L. Llewellin, London. 

26,778. Borter, R. P. Gibbons, London. 

26,779. Compousp SrgamM Enoings, K. P. Gibbons, 


London. 
26780 Detvine Cuarns for Cyrcres, E. E. Bernhsrd, 


mdon. 

26,781. Jomnt, E. Bouhey and R. P. A. le Grand, 
London. 

26,722. Fornace for RoasTinG Oars, W. T. Ruston, 
London. 

26,783. DzaLisc with Exaaust Gasgs, T. Sloper, 
London. 


26,784, GaRMENT Fastener, 8. J. Cox and C. L. Acker- 
man, London. 

26,785. AuTOMaTIC Fire Extixcui nEP, G. E. Hibbard, 
London. 

26,786. ACETYLENE Gas Generator, P. V. A. Thézard, 
London. 


26,787. Borter Sxrrixe, §. Turton and W. Poulton, 
London. 

26,788. Apparatus for Fitixe Lzetrers, N. Dukas, 
London. 


26,789. Fitixc Caprnits, N. Dukas, London. 

26,790. NewsParer Wrapper, J. A. and J. O. Clement, 
London. 

26,791. Conk Putters, H. Tscherning, London. 

26,792. Propucine Low TimperaturRss, A. B. Seiffert, 
London. 

26,793. CENTRIFUGAL 
London. 

26,794. Hat Guarps, A. Ribaud, London. 

26,795. ApparaTvs fcr GengRaTinG Steam, H. A. Sey- 
mour, London. 

3. Protectors for Srgam Gengrators, P. Hul- 
burd, London. 

26,797. Sores for Boots, J. Lucking.—(G. Pabst, Ger- 
man y.) 

26,798. —— Tramway Ports, J. Leighton and 

acking, London. 
26,799. Manuracture of Lrnotgum, H. W. Godfrey, 


Mittmusc Macning, J. Brey, 


on. 
26,800. Apsustinc Laprgs’ Biousgs, X&c., J. Morris, 


mdon. 

26,801. Testine the Strenots of Yarn, J. B. Moscrop, 
on. 

26,802. ExpLosivEs for BLastine Purposes, H, Dreany, 


ndon. 

26,803. Hotpisc Suxets of Parser, R. G. Whitlock, 

ondon. 

26,804. ManuracturE of Livo.eva, G. Losch, London. 

26,805. BRaKE-OPERATING Devicr, C. F. Peel, jun, 
London. 

26,806. RANGE-FINDIXG Apparatus, L. W. 
London. 

26,807. FLUID-PREsSURE TooLs, C. R. Green and G. H. 
Hayes. London. 

26,808. Liquip Fort for Srgam GENERATING, F. C. 
Donohoe, London. 

26,809. ScuemE for the ImproveMENT of the THAMEs, 
F. J. Wes tbrook, Wembley, Middlesex. 

26,810. Wincn for STARTING EXPLOSION Enornes, H, 

. Cunynghame and C. V. Boys, London. 


5th December, 1902. 
26,811. Toots for MAKING SHogs, J. Crapper, Birming- 


Sterne, 


26,812. WaTER-cGavGcE Gass Protector, J. Clelandand 
J. C. Stewart, Belfast. 

26,818. Automatic VaLves for Sewers, F. Firth, Bir- 
mingham. 

26,814. Pwgzumatic Trrgs, E. A. Stretton, Birming- 


am. 

26,815. MANUFACTURING AERATED LiQuips, H. G. Wat- 
son and J. Cummock, jun., Glasgow. 

26, — ” apes CompusTion Encrngs, C. Barnes, 

inco 

26,817. Macurves for Trratinc Teas, R. Thomson, 

SgZow. 

26,818. INCANDESCENT E.Ectric Lamps, N. Cleminson, 

anchester. 

26,819. Stregt Guiures, R. Ewing. London. - 

26,820. Prez Jornts, R. Ewing, London. 

26,821. Fotprse Bracket Szats, E. E. Smith, Cromer. 

26,822. Seir-actinc Exxecrric Moror, T. Burns, 
Newcastle-upon-Tyne. 

26,823. ComprnaTion Bepstgaps, T. D. Wilkes and 
The Atlas Bedstead Company (S. Wilkes and Sons), 
Limited, Birmingham. 

26,824. BorT.e-wasHinc Brusues, J. Watson, Bir- 
mingham. 

26,825. Supposiroris, H. Jenny, Manchester. 

26,826. Sautties for Looms for Wravine, A. Abegg, 
Manchester. 

26,827. The “‘ Grirrrin ” VinraTine Tuse Scags, E. R. 

Wood, Redcar-by-the-Sea. 

26,828. Marmvgers’ Compass, F. W. Clark and Kelvin 
and J. White, Limited, Glasgow. 

26,829. Sprnnrne Fiprous MaTeriazs, W. A. and N, 
Openshaw, Bolton. 

26,830. PHoTooRAPHIC PLATE-HOLDERS, J. V. Cavell, 
Bristol. 

26,831. Marine Sargty Lamps, P. Fraser, Ontario, 
Can . 

26,832. Arrsutp, 8. D. Louro, London. 

26,883. Manuracture of Distnrsctine Fuuips, J. B. 
de Alzugaray, London. 

26,8384. Extraction of Mrrat from Orgs, J. B. de 
‘Alzugaray, London. 

26,835. ApPLyInc Ltquips to MarTErRiats, P. 
Galashiels, Scotland. 

26,836. Apparatus for EvaporaTinc Bring, J. Foster, 
Glasgow. 

26,887. Maps for EpucatTionaL Purposgs, G. E. 
Vaughan, London. 

26,828. MANUFACTURE of C&LLULOID Coms3, C. Pen- 
singer, London. 

23,839. RatLway Exocrine Lamp, A. V. Linley and W. 
H Owensmith, Birmingham. 

26,840. Woop Stanp for FANCY Nerpikwork, C. L. 
Mair, F. W. West. and P. C. W. Laws, liford. 

26, iS41._ AUTOMATIC Raitway Covuptixes, J. Hallamas, 
Lo 

26,842. ILLUsony Device for ApvERTISING, J. F. Wolfie, 

mdon. 

26,843. VaTeRtNaRY AppLiance, W. C. Lowther and 
F. R. E. Curtis, London. 

26,844. Hat Hotpgr, B. Barnard, jun., London. 


Hay, 


26,845. Protectine INCANDESCENT MANTLES, W. J 
Naisbitt, London. 
26,846 ArsusTaBLE Stanp for Cycies, W. Marks, 


London. 

26,847. Toot Hotprers for PLanine Macaings, E. P. 
Baville, London. 

26,848. Cocks, J. Dewrance and G. H. Wall, London. 

26,849. INHALERS, O. P. Macfarlane, London. 

26,850. H-ray Tusgs, A. E. Dean, London. 

26, 851. Fastentne Devices, G. Schwarz, London. 

26, 852. VarnisH, J. H. W. Stringfellow and F. 
Mainetty, London. 

26,853. REFRIGERATING APPARATUS, T. Douglas and 
@. Conroy, London. 

26,854. STaBLEs, 8. Guirlinger, London, 
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26,855. MANUFACTURE of INCANDESCENT MANTLES, G. 
. Kithn, London. 
26,856. Manwuracturge of SwgeTmeats, E. W. Barratt, 
Lon 


26,857. Portaste Pump Fitters, H. Nordtmeyer, 


ion. 
26,858. ExpLosion Enotngs, L. C. Bryan, London. 
26,859. SHors, A. Briggs, London. 
26,860. BorLErs, yg tS and P. Staedtefeld, 
London. 
26,861. SepaRaBLe Fasteners, G. W. Traut, London. 
26,862. Poriryinc ACETYLENE Gas, G. W. Emmerson, 


mdon. 
26,868. Drivinc Bects for MacHINERY, H. M. Salmony, 


maon. 
26,864. Sregrinc Device for Yacurs, T. H. Willey, 
ndon. 
26,865. Parcen. Bunpiine, G. H. Adshead, London. 
26,866. SupporTinc Pgersoys in Water, J. E. Arm- 
strong, London. 
26,867. ATracuMENT for Corr BuTron-HOLEs, A. Jack, 


mi 

26,868. A. Wright, 
naon. 

26,869. VaLvg, C. D. Abel.—(G@asmotoren Fabrik Deutz, 

Germany.) 

26,870. ALTERNATING- CURRENT Motors, M. Déri, 
mdon. 

26,871. Mawuractcurina Riverep Tanks, W. Skaife, 


on. 
EcgcTROLYTIC APPARATUS, 


mdon. 
26,872. Apparatus for Winpinec Faprics, &c., 8. H. 
Sharp and 8. H. Sharp and Sons (Leeds), Limited, 


London. 

26.873. Psoroarappic Cameras, J. Frachebourg, 
London. 

pee Enorngs, H. B. Graham and F. W. Beeching, 


ndon. 

— Exorss, H. B. Graham and F. W. Beeching, 

ndaon. 

26,876. Euxcrric Transmission, W. S. Steljes and 
The Typewriting Telegraph Corporation, Limited, 
London. 

26,877. Macutne for Grvmne EvectricSuocks, The New 
Polyphon Supply Company, Limited, and A Ficker, 
London. 

26,878. Toor Brusu, M. Jakobovics, London. 

26,879. WasSH-HAND-STAND CupBoaRpDs, A. Monckton, 
London. 

26,880. Support for Bicyoitges, &c, G. L. Keep, 
London. 

26,881. AvuTromatic Sream Traps, F. M. Russell, 
London. 

— REFRIGERATING CHAMBERS, J. Crabtree, Liver- 


26'383. Antireiction Davices, F. Le G. Binford, 
Liverpool. 

26,884. Pgrroratixa TulLet Paper, W. M. Davis, 
Liverpool. 

= Batt Bagarines, A. E. Henderson, Liver- 


pool. 

26,886. Foratsc Dritis, A. Purser, C. R. McA. 
Miller, and F, W. Jenkins, London. 

26.887. Castinc Types, H. M. Duncan and C. R. 
Macauley, London. 

26,888. Spxep Coanos Gear for Cycizs, H. H. Lake.— 
(Za Sociéte Magnat et Debon, France.) 

26,889. Macuine for Sortinc Corxs, G. H. Vincke, 
London. 

26,890. Metat A.Loy, T. C. Hamilton and A. E Elmes, 
London. 

26,891. Ianrrmsa Composrtion of Matcuss, J. Y. John- 
son.--(The Chemische Fabrik Griesheim-Elektron, Ger- 
many.) 

26,892. Fastentne ScaFFOLDING Boarps, J. Marshall, 
London. 

26,893. AmniaL CaRR14Gg, F. Hentschel, London. 

26,894. CasTInc Mituine Co1rers, F. Ménkemiller, 
London. 

26,895. Lerren Carp and Wrapper, W. Evans, 
London. 


6th December, 1902. 


26,896. CHLoRINEs, J. 
Widnes, Lancs. 

—, SusstiroTe for Merauwic Papgr, E. T. Drake, 

mdon. 

26,898. Curr Hoxpgrs, M. P. Zindorf, London. 

26,899. InsuLaTIon of ELectric Castes, T. H. Vigor, 
London. 

26,900. ArracHInG Keys to Rios, R. T. Brond, Ply- 
mouth. 

a ieee Socket, J. Middleton, Rotherham, 
Yo 


Hargreaves, Farnworth in- 


rks, 

26,902. Movine Ixcors, J. A. Hampton and J. and 8 
Roberts, Limited, Birmingham. 

26 903. Cosaion Srops for Voors, F. H. Heath, Bir- 
minghatn. 

26,904. Fiso Hooks, H. 8. Bartleet, Birmingham. 

26,905. Rotiine Boarps for Fasrics, T. and A. Sykes, 
Halifax. 

26,906. Junction Froa Piarss, D. B. Foster, Leeds. 

26,907. Comn-FREED Gas Meter, A. Schofield, Birming- 


ham. 

26,908. Cycite Gear, T. F. Evans, Manchester. 

26,909. Twistine Macuings, J. D. Whyte, Prestwich, 
near Manchester. 

26,910. CottarR Piatss for Cant Hames, T, W. Parkes, 
Wolverhampton. 

26,911. ConcerTinas, R. Field and A. Hanson, Hud- 
dersfield. 

26,912. Gas Stoves, The Griffiths and Browett (1901) 
Company, Limited, and F. Chandler, Birmingh 

26,913. Caw Opgners, J. A. Kennedy-McGregor, Aston 
Manor, Warwickshire. 

26,914. Venicte Lirecuarps, A, Hudson and J. Bow- 
ring, Manchester. 

26,915. Heat Non-conpucTING MarTeRiaL, G. Cotton, 
Manchester. 

26,916. SutpHoric Acip, R. H. Winsloe and B. Hart, 
Manchester. 

26,917. TeterpHong Switcues, M. Byng and G. L. 
Anders, London. 

26,918. Trottgy Guipr for Exvecrric Cars, J. and 
H. Greenhalgh, J. T. Howcroft, and H. Fielding, 
Hyde, Cheshire. 

26,919. Puate for Savina Scrapers on a Mortar Pan, 
M. Mahon, Ashton-under-Lyne. 

26,920. Srartinc Lever for Motors, W. A. B. Bing- 
ham, Cheltenham. 

26,921. SMOKE-CONSUMING FriRE-GRaTE, H. M. Harper, 





Glasgow. 

26,922. Guarps for Bits of Drittinc Macuinss, W. 
McAuslan, Glasgow. 

a TRAVELLING TaRcET Frame, C. H. Morgan, 

ork. 

26,924. MetHop of CLEANING Kwives, C. J. Parry, 
Walthamstow. 

26,925. Mgans of TRANSMITTING Power, T. H. Cole, 
Southsea. 


ju * 
26,926. PRevenTinG Sipe-siie in Motor Cars, F. W. 
Hayward, R. C. Fox, and E. Wilkinson, Norwich. 
26,927. Bracetets, H. Synyer and C. J. Beddoes, 
Birmingham. 

26,928. Printinc on Fasrics, F. 8. Holland.—(J. 
Bennett, United States.) 

26,929. Paeventinc Om from Becomixe Torstp, W. 
Traine, London. 

26,930. Vex Biock and PaRa.ier Rest, E. Brightman, 
Bedford. 

26.931. CoNFECTION-CUTTING APPARATUS, H. W. Mac- 
kenzie, Giasgow. 

26,932. Pzas Uszp upon a PastER’s Moutp, J. Mills, 
Birmingham. 

26,938. OBTAINING ANIMAL ALBUMEN, J. G. Byrom, 
Manchester. 

26,934. SHUTTLE - CHANGING Looms, R. C. Livesey, 
Manchester. 

. 26,935, Mgans for SusPENDING GARMENTS, H. Vollmer, 
Manchester. 

26,936. Tray Racks, D. D. Calderwood, London. 

26,937. Ciaar Currer, W. J. Dixon, London. 

26,938, Stgam Generators, G. O. de Sanderval, 
London. 


26,639. Trunks, J. Howard and W. G. de F, Garland, 
London. 

26,940. Removine Frer-wHexts from Cycrts, J. Brad- 
bury, London. 

26,941. Maxine InsuLatep Borrias, G. F. Priestley, 
London. 

26,942. Teacuine Lanauacss, S. O. del Pardo, Orense, 


Spain. 

26,943. Rartway SIGNALLING Apparatus, J. P. Annett, 
London. 

26,944. Water Pipgs, A. W. Cooksey, London. 

26,945. Sounp and Fireproor Fioorme, A. W. 
Cooksey, London. 

26,946. Doorster for Rattway Carriacgs, F. Lee, 


ndon. 
26,948. ManuracturE of Mretat Tusgs, C. Ghislain, 
ndon, 
26,949. Trp-carts, J. Cummings-Jones, London. 
26,950. CarTripar Casss, C. E. F. Gabel, London. 
26,951. SHurrer for PHotoorapuic Cameras, C. R. 
Hiittig, London. 
26,952. Rotary DRILLING Maonings, A. Francois, 
London. 
26,953. THERAPEUTIC TREATMENT of the Human Bopy, 
J. Liitje, London. 
26,954. Stgam Generators, 8. Straker, London. 
26,955. IncanpescentT Gas Burners, A. Bachner, 
London. 
26,956. CLostnc Rartway Pornts, W. J. Hosgood and 
. Dipper, London. 
26 pet Maxkinc Meratyic Marrices, H. Bogaerts, 
ndon. 
26,958. Writinc Appuiance, J. Jaakson, London. 
—, Apparatus for Piayinc Game, A. Altman, 
ndon. 
25,960. Pygumatic Toots, W. P. and T. F. Trenery, 


ndon. 

26,961. Postrace Stamps, J. Vaaler, London. 

26,962. MgcHANICAL STOKERS, 8. McDougall, 
London. 

26,968. AppLyING a Liquip under Pressurg, J. P. L. 
Dumons, London. 

26,964. Gas Stoves, R. V. Melckebeke, London. 

26,965. Tvegwritinc Macuings, J. Y. Jolinson.—(H. 
Hill, J. S. Harrison, and C. F. Prendergast, United 
States ) 

26,966. Liquip Reststances, C. de Kandé, London. 

26,967. ELectric PagssuRgE Recucators, C. de Kandd, 
London. 

26,968. Knittine Macurings, A. Woller, London. 

26,969. CatcHixec Horsgs’ Manorg, G. L. Stevens, 
London. 

26,970. RecisterInc Apparatos, The Liquid (Electric) 
Register Syndicate, Limited, and H. J. 8. Cassal, 
London. 

26,971. Counter for Game, A. F. Spooner.—(H. L. 
Delas, France.) 

26,972. VaporisER, J. E. Tonks, London. 

26,973. Potato Dicasr, F. F. Mote and W. B. Bath, 
London. 

26,974. DistripuTor for Fitter Bsns, F. G. S. Ham, 
London. 

26,975. Gotr CLuB3, A. H. Proctor, London, 

26,976. TravELLInc Trunks and Baas, E. C. Horner, 


London. 
26,977. Brakes for Crcies, H. H. Lake.—(C. Carloni, 
Italy.) 


26,978. Saint Fronts, H. von Kanig, London. 
26,979. MaRkinG LaBEts for Catrie, R. Schumann, 
London. 
26,980. Makinc Steer, C. M. Leitch.—(0. Massenez, 
Germany ) 
Sth December, 1902. 


26,981. ATTacHING PEncits to Carps, I. M. Dreyfus, 
London. 

26,982. Losrrous Fisrgs or Tureaps, J. Stoerk, 
Manchester. 

26,983. Pwgumatic SuHogine Bastin, J. Smyth, London- 


erry. 
26,984. Derermininc Uric Acip, J. F. Tocher, Peter- 
26,985. Horst, J. 8. and C. E. V. Hall, Newark-on- 


rent. 

26,986. Skirt Biouse Back Grip, J. A. Jowsey, Red- 
car, Yorks. 
mipngham. 

26,988. TopuLaR ArtTicLEs, C. T. B. Sangster and R. 
O. Cowan, Birmingham. 

26,989. Liautinc Fires with Gas, W. Fit 


2 


27,029. Fastgznrna for Lapies’ Beira, H. C. Carter, 
London. 

27,080. VentcLe Lever Mecuanism, 8. D. Begbie, 
London. 

27,081. VerTIcaLLy Surpine Frame of Butrer Cuttine 
Macuryg, G. T. Allnutt, London. 

27,082. Cyctzs, G. Hipperling and A. Hansen, 
London. 

27,038. Or, Borngr, W. J. Christison and W. E. Jones, 
London. 

—, Furnaces, A. M. Rankin and W. H. Longsdorf, 


on. 

27,085. CHronomEeTric Stamps, F. A. E. Burda, 
London. 

27,036. Linotgum Cement, A. J. Boult.—(H. Jiiger, 
Germany.) 

27,087. Marcu Ientrers, C. Graepel, London. 

27,0388. AuromaTic THREAD CLEANER, G. A. Richter, 
London. 

27,089. Leaarnos, J. Peel, London. 

7,040. Rotter Trans for Rotter MILs, H. H. Lake. 
—(Duisburger Maschinenbau-Actien-Gesellschaft vorm. 
Bechem and Keetman, Germany.) 

27,041. Artirician Leatner, H. H. Lake.—(J. 
Christensen and N. V. Henckel, Denmark.) 

27,042. Depositine Mertaxs, The Sherardising Syndi- 
cate, Limited, and S, Cowper-Coles, London. 

27,043. Pirgs which Convay Hgatep Fcurps, G, Wilton, 
London. 

27,044. Ennancine Dravout through Furnace Firgs, 
8. C. Davidson, London. 

27,045. Frepine Cares for Catriz, H. Johns, Bir- 
mingham. 

27,044. Mowine Macuings, E, Potter, London. 

27,047. VarianLe Spgsep and Drivinc Grar, A. J. 
Lucy, London. 

27,048. Compingp Furnace, A. M. Clark, —(Fellner 
and Ziegler, Germany.) 

27,049. Laprgs’ Hat-pin Fasteners, F. Lang, London. 

27,050. METALLISED VARNISH Layers, A. Huck and L. 
Fischer, London. 

27,051. Mou.pine Apparatus, J. C. Reed, London. 

27,052. Fiusnina Apparatvs, R. and M. P. Jones, 
Liverpool. 

27,058. Manuractorre of Giug, Rheinische Patent- 
Leim-und-Gelatine Industrie Gesellschaft mit Besch- 
riio.ter Haftung and R. Arens, Liverpool, 

27.054. Piston VaLve Gear for Percussive Dritts, H. 
Flottmann, London. 

27,055. MANUFACTORE of Bexzyt Derivatives, 0. 
Imray.—(Farbwerke vormals Meister, Lucius, and 
Briining, Germany.) 

27,056. SIGNALLING Apparatus for Rartways, L. de M. 
de Labarthe, London. 

27,057. GovaRNInG of MARINE Enoryes, W. Clarkson, 

ndon. 

27,058. Lock-Nut Puate, R. E. Pennington and J. 
Beliett, Lordon. 

27,059. Cases for BLastinc Cartripcss, W. Hartig, 

mdon. 

27,060. Firrine and Mountinc of Propgiier Saarts, 
W. Clarkson, London. 

27,061. Opgntna and Crostye Devices for Boxes, L. 
Pedersen, London. 

27,062. Boxes for Preservep Foon, P. Scholz, H. A. 
Lunde, and H. Finne, jun., London. 

27,063. FractionaL DistILuaTion of Liguips, V. 
Slavicek, London. 

27,064. Devices for Hotpixe Bopicss in Position, E. 
Schoenfeld, London. 

27.065. MiLKInc Macarngs, D. R. Ross, London. 

27,066. Mitkine Macutngs, D. R. Ross, London. 

27,067. Tarow1na-Ttoys, H. Mikorey and Graaff and 
Co., Limited, London. 

27,068. Manuractore of Sprrirvovs Liquips, J. M. 
Sanguineti, London. 

27,069. Spectat Composition, C. 
Kowachiche, Paris. 

27,070. DiscnarceR for SutpHate of AMMONIA Satu- 
RaTors, J. Ballantyne, Hamilton. 
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27,071. Hamr-srusHING Macuingery, G. A. Zobel, 
mdon. 
27,072. CURRENT-CARRYING Wire, J. Whitehead, Bir- 
mingham. 
— ExgctricaL Conpuctors, J. B. Scammell, 
ndon, 
27,074. ELgcrricaL Cot-out or Fuse Houipgr, F. H. 
Headley, Liverpool. 
27,075. Dovck-pivipiInec Macuines, J. Wilson and C. 
Gillespie, Glasgow. 





Belfast. 

26,900. Enornes for Pompinc Bagr, J. Hampson, 
Manchester. 

26,991. Expanpina Pu.t.eys, The Calico Printers’ Asso- 
ciation, Limited, O.G. Smith, and 8S. Winterbottom, 
Manchester. 

26,992. Cosy, R. Woods, Dublin. 

26,993. Universat Freep Sewane Macuryg, W. Bowden, 
Manchester. 

26 994. Topacco Pouca, W. K. Jones, Bilston. 

26,995. Gas Licatsrs, J. Edmundson, Burnley. 

26,996. Hypravtic Motor, A. Armstrong and J, 
Nasmyth, Edinburgh. 

26,997. RepucING VIBRATION in VEHICLES, R. A. Rennie, 


Glasgow. 

26,998. CARRIAGE Bopres, The Star Cycle Company, 
Limited, and H. 8S. Harvey, Wolverhampton. 

26,999. Evmcrro- motors, &., J. W. Macfariune, 
Glasgow. 

— Esoivg SuPERHEATER, W.andG. W. Drummond, 


ow. 

27,001. Exectric Betis, O. Nolte and C. Hager, 
Glasgow. 

27,002. Purtryinc Furnace Gasss, R. H. Wainford, 
Newcastle-on-Tyne. 

27,003. ACETYLENE GeNeRATOR, A. W. Groves and W. 
J. Nichols, London. 

27,004. Winpow Fasteninos, C. Hoskyns, Bradford. 

27,005. Sprep-cHanoinc Gear, J. O. Evans, Wolver- 


hampton. 

27,006. Maxinc Horw and Hcor, N. H. Mountford, 
Birmingham. 

27,007. a Apsuster, W. H. Entwisle, Man- 

ester. 

27,008. >" icra Apparatus, <A. Metzger, 
Liv 4 

27,009. Tackig, L. Chevenier, London. 


27,010. Boots and SH zs, O. H. and W. P. Abbott, 
London. 

27,011. Mou.pine Botrer, J. C. H. Wallsgrove, Fenny 
Stratford, Bucks. 

27,012. Corn-opgraTeD Locks, 8S. R. Parkes, Bir- 
mingham. 

27,013. SmMokE PreveNTER for Furnaces, J. Shaw, 


ondon, 

27,014. PortaBLe Furnaces for Gas Fug, J. G. Hall, 
ondon. 

27,015. VARIABLE-SPEED GgaRIno, K. Hughes, Liver- 


pool. 

27,016. Ranog-rinpers, C, A. Allison.—{S. M. Kern, 
Onited States.) 

27,017. Cup for use with Corsrts, J. H. C. Isbister, 
London. 

27,018. Brsptnc Newspapers, A. J. Boult.—(W. 
Wynne, New South Wales.) 

27,019. Potisnine Devices, L. Makepeace, London. 

27,020. Optomerers, E. F. Waits, London. 

27,021. Birp Percu, &c, E. H. W. Elliston, Erith, 


Kent. 
27,022. Ciutca for ExpLosion Enotngs, W. E. Haines, 
eltenham. 

27,028. Locomotive Can Winpows, E. F. Taylor, 
London. 
27,024. MovaBLe Action for Tapiks, J. E. Ferris, 

London. 
27,025. GLoves, R. Davies, London. 
7,026. Bronzinc and Dustinc Macutnss, E. Bush, 
London. 
27,027. Fiyinc Macutneg, W. Cochrane, London. 
27,028, STEAM-DRIVEN Motor Bicycix, E, B. Wiese, 





London. 





27,076. “*Sirest Hegi” for Boors, J. Brookes, Flect- 
wood, Lancs. 
27,077. Hanp Rests for Latae3, M., F. 8., and T. 
Clayton, Bradford. 
27,078. Reparrina Caicket Bats, H. J. Knutton, 
Brviford. 
27,079. FirEwoop Buncatnc Macutiyg, F. Bourne, 
3a iw. 
27,080. Matcu. Boxss, D. Curr, Stretford, near Man- 
chester. 
27.081. VenTILators for Wixpows, J. W. Henshall, 
Manchester. 
27,082. APPLIANCE for BuNDLING FirEwoop, J. Devey, 
Wolverhampton. 
27,083. Cask Arr VaLvE, Z. Brooks, Lye, near Stour- 
bridge. 
27,084. TrRarLina Cars, W. Starley, Coventry. 
27,085. CLeantna SHop WINpows, H. Eustace, 
Grimsby. 
7,086. Frepinc Kittens, &c, A. Ward, Longsight, 
Manchester. 
7,087. Szattnc Botrte Stoppers, W. J. Haynes, 
Wolverhampton. 
27,088. Tramway ELEcTRIc SicGNaLiine, H. Hirst and 
W. Wood, London. 
27,089. ELECTRIC POWER TRANSMITTERS, J. Rosenberger, 
Manchester. 
27,090. Workrine Raitway Pornts, F. W. Webb and A. 
M. Thompson, Crewe. 
27,091. Coxe Ovens, G. Love, Quebec, Co. Durham. 
mer Frrpixe Pouttry, &, A. Love, Keywood, 
otts. 
= PHOTOGRAPHIC CAMERAS, M. and R. Ballantine, 
iw. 
27,094. CHarn-LINKS of Horsks’ Backsanps, A. Reid, 


Glasgow. 
27,095. Motor WHEELS, J. F. Pease and R, Schumacher, 


lington. 

27,096. Comprngp Switcu and Fuss, H. H. Hornsby, 
C. N. Van Cleef, E. W. Anger, jun., and M. New- 
gard, Glasgow. 

27,007. Vatve Gear for Stgam Enotes, P. Harris, 
Glasgow. 

27,098. Propuctnc Rargraction of Atr in the 
Cavities of the Human Bopy, Société Pharmacie 
Centrale de France, Glasgow. 

— Winpina Yarn Kounp Ropxs, A. Smellic, 


gow. 

oe Guarps for Ironina Macuings, P. Peres, 
Leeds. 

27,101. Boor-sewinc Macuing, J. H. and J. B. 
Ursbruck and J. A. and M. A. Hunter, London. 

27,102. Swine Saws, C. H. Dent, Tamworth. 

27,108. Brown BreaD, M. Grinspon, Dublin. 

27,104. StIpER Heaps, C. H. Fletcherand G. Newton, 
Keighley. 

27,105. ‘‘The TrmzomEteErR,” J. E. Corkhill and W. P. 
Lowe, Liverpool. 

27,105. Mituinc Macuinery, L. R. Rolfe, London. 

27,107. Device for Opgntna Doors, och, 


London, 
27,108, Porato-DRILLING Macuings, H. Gasper, 
ndon. 
27,109. PoTatTo-DRILLING MacHINEs, H. Gasper, 
on. 
27,110. Device for Lock1na the Lips of Boxss, H. Faust, 
on. 
27,111. Guass Ti1zs, J. T. Newell, London 
27,112. Sarety Vatves, H. P. Tippett 


Hayden, London. 
27,118. CiutcHEs, H. M. Hodgson, London. 


‘ard N. L. 





27,114. Stor Vatves, A. and H. Roberts, London, 
27,115. Girrus, A. Eastwell and 8, Pulvermacher, 


London. 

27,116. Domn-petts, F, C. Fahy and H. D. Parker 
London, . 

27,117. Baur, J. Bailey, Birmingham. 

27,118. INCANDESCENT PeTROLEUM BURNER, G. Popcse,, 
Birmingham. 4 

27,119. Fastentne Device, H. W. Lake, London, 

27,120. Speep Guar, E. C. F. Otto, jun., and W. uy, 
Ewings, London. 

27,121. Freep “by Corn” Macuine, H. W. Mills 
London. . 

27,122, Furnaces for Smectina Ores, H. A, Joes, 
London. 

27,123. InTeRNAL Combustion Enoings, P. Schwehm 
London. " 

27,124. SwaTH-TURNING MacHing, R. Maynard, jun., 
London. 

7,125. Brick Makino, J. W. and G. W. Ferguson, 


in. 
27,126, DistnrgctTine Apparatus for Casks, L. Vanda, 
London. 
27,127. Carts, W. Groom, London. 
27,128, Apparatus for QUARRYING CHALK, W. Grow, 
mdon. 
£7,129. Carriaog Setters, H. Edeline, London. 
oe, Recor, OpgRaTED Fire-arms, H. F. Woodgate, 
ndaon. 
27,181. ArTtacuine Reriector to VEHICLEs, H, P, 
Brown, London. 








SELECTED AMERICAN PATENTS, 
From the United States Patent-office Official Gazette. 





700,188. Gas-purrFigeR Grip, C. R. Faben, jun, 
Toledo, Ohio. —Filed Avgust 7th, 1901. 

Claim.—A grid for a gas purifier composed of com. 

paratively wide bars or slats having their edges in the 
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same horizontal plane, overlapping and vertically 
spaced apart, making horizontal or nearly horizontal 
gas passages, substantially as described. 
241. Inrernat Compustion Enotyg, I. J. Rol, 
100 eiidown, Ireland - Filed December S0th, 1901. 
Claim.—In a four-cycle explosion engine, the com- 
bination of a working cylinder, a support for the 
cylinder, a piston to the cylinder, means for sliding 
the cylinder upon its support relatively to the piston, 
a crankshaft carried by the support, means for 
operatively connecting the piston with the crank- 
shaft, a valve to admit fuel to the cylinder, a cam 
graduated in the direction of its axis of rotation for 


700241} 








operating the valve, means for operatively connecting 
one of these members with the cylinder so that move; 
ment ef the cylinder causes different portions of the 
cam to co-operate with the valve, means for operatively 
connecting the cam with the crank shaft, and means 
for maintaining this operative connection when the 
cylinder is moved upon its support, substantially as 
and for the purpose set forth. 


700,277. Gas Impact Enatye, L. 
N.Y.—Filed August 14th, 1901. 
Claim.—(1) A gas impact wheel having a series of 
numerous closed channels upon its periphery disposed 
in the general direction of its desired rotation, the 
channels having inlets arranged upon the periphery 
and outlets upon the edge of the wheel, and a nozzle 
arranged m said periphery to project gas into the 
inlets, substantially as herein set forth. (2) A gas 
impact wheel formed with the drum sections and 
having the closed channels and formed thereon 
as set forth, the channels a being disposed at opposite 
divergent inclinations to the centre line of the drum 


Wilson, Brooklyn, 





and curved backwardly at their outer ends, and the 
channels being inclined and extending from one 
edge across and upon the periphery of the drums, 
the rings sustained between the adjacent ends of 
the channels and with the intermediate curved 
deflectors, therein forming closed reflexed passages 
adapted to reverse the movement of the gases as set 
forth, a guard surrounding the inlets of the channels 
situated round the periphery upon the centre line 
of the drum, and one or more nozzles extended 
through such guard to supply the channels with the 
gases, (3) A gas impact wheel having two series of 
numerous closed channels disposed at opposite diver- 
gent inclinations upon its periphery in the general 
direction of its desired rotation, with inlets arranged 
upon the same peripheral line, and continuous annular 
guard cheeks projected at the exterior sides of the 
inlets, with a stationary guard attached to the 
casing and fitted between the cheeks, and one or 
more nozzles extended through such stationary guard 
to supply the inlets with the gases. 


Dec. 26, 1902 


THE ENGINEER 


605 














SOUTH AFRICA FROM AN ENGINEER'S 
POINT OF VIEW. 
*X{[.—THE COMPETITION IN MINING PLANT ORDERS 
FOR THE RAND. 
(By our Special Commissioner.) 
JOHANNESBURG, November 25th. 

TuE whole question of gold mining in the Transvaal 
is so Jarge that one hardly knows where to begin. I 
have selected the subject vutlined in the title for treat- 
ment in the first instance because so many of your 
correspondents raise the query, “ How is it that we do 
not get more orders from the Rand for mining 
machinery + they 

Many of those who write to you suggest answers to 
this question. Some attribute the decline in their trade 
to the fact that there are now many American mine 
managers in Johannesburg, and that these gentlemen 
have anti-British prejudices. Others maintain that it is 
due to under- bidding by our foreign competitors. 

No doubt both of the above may be accountable for 
some loss of trade, but they are as nothing compared 
with other vital causes which are obvious enough to any- 
one out here. The most practical of all reasons to account 
for the decline in orders is that at the present time the 
Rand mineowners are ordering very little machinery 
from anybody. 

So much extravagant nonsense has been talked and 
written about a “ boom ” in business, which was to come 
about immediately on the declaration of peace, that 
people have expected the impossible. We are wont, in 
England, to overdo things. We overdo teetotalism, and 
anti-vaccination, and ping-pong, as we overdid Mafeking 
and the Boer generals. And so, by long anticipation, and 
egged on by the forecasts of optimistic writers, we over- 
did our estimates of the trade which was to result imme- 
diately on the termination of the war. 

Let me illustrate the case by means of a parable :—A 
man has been suffering for some years from a wearing 
and debilitating internal disease. He is no longer the 
man he was. His vitality is being sapped, and yet by 
sheer force of will he endeavours to carry on his work. 
“Ah!” say his friends, “if only he were free from his 
complaint, what a wonderful man he would be, what a 
large business we could do with him.” At last, after a 
difficult surgical operation, he gets rid of the evil, and he 
is pronounced “cured.” His friends expect to see an 
instantaneous and marvellous development of the invalid’s 
physical and mental capabilities. They forget that time 
must elapse, while the patient is recovering his strength, 
that if he were to try to do too much in these early days, 
all the good that had been effected might be undone. 
They expect too much of him, and they expect it too 
soon. 

The Transvaal gold mines have been for three years in 
the position of that sick man, and during the latter por- 
tion of the war strenuous efforts were made to carry on 
a certain amount of work. And these efforts were par- 
tially successful. The termination of the war did not 
make the difference between no work at all and full work 
in the Rand mines. It merely made it a rather less difficult 
matter to carry on work than had been the case 
previously. The enthusiastic public thought differently, 
and bought “ Kaffirs.’ When they were told that the 
recovery of the mines would be a very slow process, they 
jumped to the opposite conclusion, and began to fear 
that they might not recover at all. Both conclusions 
were equally erroneous. The result, however, was the 
“slump” which now exists. And yet there is no cause 
for alarm. The labour difficulty is at the root of the 
business, and though it would seem that things in this 
way are improving, the process of improvement is neces- 
sarily very slow. Then there is the delay of the Imperial 
Government in deciding the question of war taxation. 
This is causing all the big capitalists to hold their hand, 
and the smaller men, uncertain as to whether the 
“slump” in business is going to ruin them, are still less 
inclined to speculate in orders for plant. 

Speaking roughly, the Rand gold mines are only turn- 
ing out about a third of the output which was considered 
normal before the war. After exhaustive inquiries from 
the merchants and machinery importers in Johannesburg, 
I do not think that the orders at present given out 
exceed 25 per cent. of their value in 1899. Some of 
these firms are doing only about one-seventh of what 
they consider to be their normal output, and the most 
fortunate admit that they are not doing more than one- 
third. Thus, while the British manufacturer may rightly 
be alarmed at the falling off in his orders for mining 
plant, his foreign competitors are suffering in a like 
manner. This, of course, is assuming that there is no 
decline in the popularity of British machines. I will 
deal now with this question 

From the investigations I have made it would appear 
that, prior to the war, Great Britain must have contri- 
buted not less than 70 per cent. of the total mining plant 
used on the Rand. Although, of course, there are no 
cut-and-dried statistics to verify the assumption, I believe 
I am correct in stating that, unless circumstances 
undergo a change, we shall not maintain that highly 
satisfactory figure. It is not that our firms are badly 
represented out here, either by their branch offices or 
their agencies, for I should think that there are at least 
five British manufacturers with offices in Johannesburg 
to every one of our foreign competitors. It is not that 
our firms are grudging money in trying to obtain 
orders, for I stumble across the special travelling 
representatives of our manufacturers every day in 
the streets, hotels, clubs, and the offices of buyers. 
It is due to the fact, firstly, that some of our competitors, 
notably the Americans, have succeeded in making certain 
machines and appliances for gold mining that are more 
suitable for local requirements than anything made in 
England. Of this I shall have more to say in a future 
article. The second reason is that for years past there 
has been a tendency—at the present day it is stronger 
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than ever—to control these mines in groups by syndicates 
with large capitals, instead of running them as individual 
concerns. When thisis the case it only stands to reason that 
a corresponding tendency towards organising their methods 
of purchasing must follow suit. To put it in other words, 
when a user of machinery finds his requirements suffi- 
ciently large, it pays him to become his own merchant. 
When he becomes larger still, it may possibly pay 
him to become his own manufacturer of machines. 
It is after this ideal that the various groups of mines 
have been striving. It is in the direction of this ideal, to 
which they wil] never completely attain, that they have 
bent their steps. 

And now, in endeavouring to give a coherent 
outline of the purchasing methods, I must divulge 
certain stage secrets. These secrets are palpable 
enough to any observant visitor after he has been two 
days in the place; but still, for one reason or another, a 
certain transparent veil of mystery is supposed to hang 
around them. 

I should begin by explaining that the market is 
practically controlled by seven powerful groups of 
mines. There are many others, but as they are com- 
paratively unimportant, it is unnecessary for me to 
complicate my subject by dragging them in. 

I class these groups of mines for the purposes of this 
article as follows :— 

The Robinson group | 

The Farrar group; British. 

_ Barnato group 

e Consolidated Gold Fields group) : 

The Eckstein group war: j Anglo American. 

The Goerz group ) 

The Albu group j 

This classification does not necessarily mean that the 
mines which are bracketed with a particular country are 
either owned or managed by people of the country in 
question, though sometimes it is the case. But it means 
that, through influence or inclination, the orders they give 
out have a tendency to go to the countries in question. 
The three “ British” groups buy their machines in the 
open market, but have a strong British leaning. 

The Consolidated Gold Fields group keeps a fairly open 
mind as between England and the United States, while 
the Eckstein group is largely interested in a firm of 
machinery makers and merchants, Messrs. Fraser and 
Chalmers, and consequently deal almost exclusively with 
that firm. Messrs, Fraser and Chalmers manufacture 
their mining plant in England and America—-at Erith and 
Chicago respectively—and so may be classed as Anglo- 
American. In addition, however, they hold a number of 
agencies for such machines and accessories in the mining 
industry which they do not manufacture themselves. 
Thus they claim to cover the whole of the ground for 
mining requirements, and to all intents and purposes 
they do so. And for the requirements of the Eckstein 
group of mines they practically hold the monopoly. 

Iam not suggesting that this is a bad or an unjust 
arrangement, or that it results in the purchase of imper- 
fect plant. I would point out, however, that as most of 
the machinery agencies held by this firm are American, 
the firm in question, when we take into consideration its 
large merchant business as well as its manufacturing, 
must be classed rather as American than as British. 

The two “German” groups of mines on the above 
list have their own merchant firms from whom they 
purchase practically everything. The Goerz group buy 
through the Technical and Commercial Company, and 
the Albu group through the United Engineering Company. 
These firms, of course, purchase as far as possible from 
the Fatherland, but fortunately Germany is still so far 
behind the times with much of her mining plant, that 
many orders for these two groups find their way to 
England and America in spite of the teachings of the pan- 
Germanic League. 

Of course, where mines have to equip themselves to 
the best advantage, it is theoretically a mistaken policy 
for them to bind themselves to purchase through one 
channel. I do not think, however, that any one of the 
above groups is tied so tightly to its own particular 
merchant as to be unable to purchase elsewhere. In fact, 
it is the usual practice out here for the groups and the 
firms to repudiate the existence of any sort of a compact 
betweenthem. But whethera formal agreement exists or 
no, the result is the same. For good or for evil it tends 
to tie up the market, or to push orders in a particular 
direction. 

Of the quantities and qualities of mining machines 
used and required I will treat in another article. 
I will endeavour here, however, to afford some sort of an 
approximate notion of the proportion of the orders for 
the various classes of machines which are given out to 
the competing countries. This, of course, involves a 
certain amount of jumping at conclusions. I can only 
say that I have looked before I leaped. Ihave done my 
best to ascertain the opinions of others whose business it 
has been to watch this trade for a longer time and ina 
more detailed manner than has been possible for me. 

On the Rand it would appear that England has practi- 
cally the whole of the trade in boilers, and these are 
nearly all of the multitubular and water-tube types. 
We do also nearly all the skips and stamp mills, and tool 
steel, and at least our share of the winding gear. The 
Germans latterly have been cutting into our trade with 
trucks of a very cheap class, but it is anticipated that 
this is only a temporary loss, as the German trucks do 
not give satisfaction, and the life of a mining truck is of 
far more importance than its first cost.* In rails Eng- 
land shares the market about equally with the Continent. 
In the larger pumps America is coming to the front, 
doing probably three-fifths of the total, while we do the 
balance. We have, however, recently taken over nearly 
the whole of the market in boiler feed pumps and air 
pumps. In compressors, steam and other engines, pipes 
and belting, England and America divide the market 


German. 








* As pointed out in a recent article, the de Beers Company, at 
Kimberley, has given up German trucks altogether in favour of British. 





about equally. In wire ropes and machine tools we still 
have rather more than half the total. Germany, how- 
ever, is cutting into the American machine tool trade by 
cheap and inferior, though very faithful, copies of the 
American tools. She is also encroaching on our market 
for shoes and dies, our price being from 23s. to 26s. per 
100 Ib., and hers 19s. for a fairly good article. America 
has quite captured the market in conveyors and oiJs. In 
rock drills she is ahead of us. Belgium does nearly all 
of the cyanide tanks and accessories. 

In electrical plant our position is a very critical one. 
I believe we do from 35 per cent. to 40 per cent. of the 
total, as far as the actual machinery is concerned, if we 
include the steam engines for generating the power. 
In switchboards, lamps, and other accessories we are 
entirely out of the market, owing to the fact that our 
continental competitors make an equally good thing for, 
in some cases, only half the money. 

To revert to the question of electrical machinery, ¢.e., 
motors and dynamos, we have been steadily losing 
ground in these to Germany and the United States. 
And the reason for this is that our older and better known 
manufacturers have failed to keep pace with the times. 
Every effort has been made by the local merchants here 
to continue to do business in their machinery, but their 
prices are altogether too high, and their machines are 
said to be no better, and their range much more limited 
than those turned out by our foreign competitors. 
Switzerland and Germany have cut us out in electrical 
accessories, Switzerland, Germany, and the United States 
are cutting us out in electrical machinery. 

With regard to this last item, however, there 
appears to be one hopeful sign. There is, I am told, a 
younger set of manufacturers of electrical plant spring- 
ing up in England—a new school, if one may use the 
expression. These firms, who have started with new 
plant and new ideas, have been able to profit by the 
object lessons set by our foreign competitors, which the 
older firms have not always troubled to follow. The 
result is that British-made machines in every way equal 
to those made elsewhere, and at prices which will enable 
them to compete in the open market, are beginning to 
find their way to this country. There are many people 
here who hope that these firms may save the situation 
for British electrical plant. It is to be hoped, too, that 
when our older firms have grasped this fact they will 
follow suit, and aid in the re-establishing of a trade in a 
class of machinery which has been steadily slipping out 
of our hands. 

In a place like the Rand, with its enormous require- 
ments in the way of machinery, it only stands to reason 
that, however much plant it may import, a great deal of 
the work must be done on the spot. 

There are several good engineering works in Johannes- 
burg, employing in normal times from fifty to two 
hundred hands. Just now they are terribly slack. 
Though, as a rule, their plant is none of the latest, they 
are equipped for dealing with a great variety of work, 
even of a very large class. Castings of 10 tons cans be 
poured, and heavy forgings are also undertaken. 
Repairs, of course, form a greater portion of their work, 
but the local firms at times make various mining acces- 
sories, such as skips, and the large built-up winding pulleys. 

Of the resident representatives of British firms here 
the name is legion. You can walk down street after 
street in Johannesburg, and, on looking at the window 
signs, imagine you are reading the advertisement pages 
of THe Encinegr. Nearly all the well-known manu- 
facturers are to be found who deal in anything that is 
likely to be of service in the mining industry. I have 
strolled in and talked to the managers of lots of these 
firms. They are all very sorry for themselves just now, 
but I have hardly met one who has not implicit confi- 
dence in the future prosperity of the place. I hear on 
every side the same complaints of the manufacturer at 
home that I have detailed in a previous article, except 
that now there is no dearth of engineering travellers 
from England. 

One of the most hopeful signs of the times, as far as 
British projects are concerned, is the recently-formed 
British Engineers’ Alliance, Limited, owned and run by a 
number of our leading manufacturers, who between 
them cover nearly all the ground in mining plant. This 
syndicate is making a great bid for the orders of the 
British groups of mines above referred to, and for any- 
thing else that is going in the way of orders. When I 
asked them whether their relations with t hese mines were 
as close as those which exist between the other groups 
and their furnishing firms, they, of course, denied the 
soft impeachment. Yet in one of their documents I 
notice that “Mr. Sidney H. Farrar retains a large 
interest in the company,” and is on its Board. If my 
memory serves me, one of the groups of mines given in 
the list at the commencement of this article was the 
“Farrar” group. Well, well! Why not? 

Personally, I believe that a judicious grouping of 
engineering firms whose interests do not clash in the 
manner explained above is the best possible method for 
securing trade out here. It is an extremely difficult 
matter to organise this sort of thing satisfactorily, but 
when done, it is far more effective than the appointing of 
the haphazard agent who may or may not understand 
your machinery. It is also far less expensive than the 
establishing by an individual manufacturer of a branch on 
his own account. Months ago I read in a cable from 
London that a powerful syndicate of British engineering 
firms had been formed for covering the agricultural 
indemnity in South Africa, but I have neither seen nor 
heard anything of its existence up to now out here. 

On the whole I should say that British manufacturers 
are spending at least as much money. as should be 
necessary for securing their share of the trade on the 
Rand. For want of system, or rather for want of a 
method of satisfactory combination, they may not in 
every case be spending that money to the best advantage. 
I have, however, endeavoured to point out the lines in 
which we are suffering from competition, and so our firms 
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will have an opportunity of judging whether they can 
counteract the influences which tell against their trade. 
There are many instances where, with observation and 
perseverance, we might recapture some of our lost trade. 
Take the case of-conveyors. These, as above stated, are 
practically all ordered from America; and yet there are 
plenty of firms in England who make this sort of thing. 
They do not, however, make what is wanted out here. 
There is an immense amount of trade to be done in con- 
veyors, and it would well pay any firm who may think 
of taking up this work to send out the very best man 
they have to study this question on the spot for six 
months. The result should be a very valuable trade to 
the firm in question. Then there are the cyanide tanks. 
It is, of course, easy to understand that in this class of 
work the Belgians can underbid us. Still, the matter is 
worthy of attention. 
I have tried to explain that the present slackness in 
_ the machinery business is due entirely to natural causes, 
and that the ultimate prosperity of the Rand cannot be 
affected by the present “slump.” Alarmists are predict- 
ing a financial crisis, but even they must admit that, 
after all, the gold is in the ground, and that the big men 
here are so rich that it is almost a matter of indiffer- 
ence to them whether it is taken out to-day or to-morrow. 
Again, if it were possible for the depression to ruin these 
capitalists—and it is not possible—someone else would 
appear on the scene to work the mines in their place, and 
consequently mining plant would be as essential as ever. 
Men may come and men may go, but mining on the 
Rand will have to go on for ever. That is to say, until 
the gold is exhausted. And the Rand optimist will tell 
you that that day is as far off as is the exhaustion of the 
coal fields in Great Britain. 








PROGRESS O* WARSHIPS AND MACHI- 
NERY BUILDING IN ENGLAND. 


AurHouGcH the very eventful year now fast drawing 
to its close has not been remarkable in giving to any 
naval Power an absolutely new type of warship, there 
are rumours abroad that the British Admiralty have 
decided on the construction in the very near future of a 
new class of battleship which will be at once the largest, 
fleetest, and most heavily-armed vessel of the kind in the 
world. As, however, the British public is in no sense in 
the secrets of its Admiralty authorities, the truth or 
otherwise of the rumour must be left to “that bald 
sexton, Time,” to determine. 

In the meanwhile we again have pleasure in being able, 
through the courtesy of the private firms engaged in the 
building of warships and their machinery in England, to 
place before our readers our usual réswmé of progress in 
such work during the past six months of the expiring 
year. We are also able to note briefly from independent 
sources the similar work effected within the same time 
in our royal dockyards and engine factories. 

Giving as before priority of place in our record to the 
work completed and in progress in these last-mentioned 
establishments, we have first to note that since the date 
of our last report—June 27th ult.—no new warship has 
been laid down in them, and only one launched, viz., the 
armoured cruiser Cornwall, built at Pembroke. The 
launch took place on October 29th; full particulars of 
the vessel we gave in a previous notice. The armoured 
cruiser Devonshire, then mentioned as having been laid 
down at Chatham on March 25th, has, owing to modifica- 
tions in her design, and the fire which occurred in the 
mould loft at the dockyard, been much retarded in her 
construction. Her amended design now gives her a 
length between perpendiculars of 450ft.; breadth 
moulded, 68ft.6in.; displacement, 10,700 tons; and mean 
draught, 24ft. 9in. She will be armour plated from 
stem to stern, the thickness of armour varying from 4}in. 
amidships to 2in. atthe bows. Her propelling machinery 
is to be 21,000 indicated horse-power, the steam being 
— by a combination of cylindrical and water-tube 
oilers. 

The vessels reported as still “building” in the dock- 
yards, in addition to the Devonshire, are the battleship 
King Edward VII. at Devonport, the armoured cruiser 
Suffolk at Portsmouth, and the twin-screw sloops Clio 
and Cadmus at Sheerness, all previously described. 

A new armoured cruiser of the Duke of Edinburgh 
class is to be built at Pembroke, but as some of the 
material for the construction of her keel plates and 
bottom plating is to be of high tensile steel and not yet 
delivered, her building cannot be started till the middle 
of next month. A noteworthy feature in the design of 
this new cruiser is, that a portion of the bottom space, 
between the inner and outside plating, is to be so con- 
structed as to be suitable for the storage of oil fuel. A 
pretty general opinion is held that this vessel will be 
much in advance of any similar class of ship yet built for 
the Admiralty, she being better protected, more power- 
fully armed, and altogether a stiffer and more stable 
vessel than any that have preceded her. 

The vessels in dockyard parlance “completing,” are 
the battleship Queen and second class cruiser En- 
counter, at Devonport ; the armoured cruisers Essex and 
Cornwall, at Pembroke; the battleships Venerable, Albe- 
marle, Prince of Wales, Russel!, Exmouth, Duncan, and 
Cornwallis, and the cruiser Bacchante, at Chatham; and 
the sloop Merlin, at Sheerness; the particulars of all 
which vessels, as to dimensions, engine power, &c., have 
been previously given. 

The Naval Estimates for the current financial year, 
made public last February, intimated that it was pro- 
posed to commence during its course two battleships, 
two armoured cruisers, two third-class cruisers, four 
scouts, nine destroyers, four torpedo boats, and four sub- 
marines. Of these vessels, some of the smaller class 
have been placed on order with private firms; but of the 
larger warships specified, none have, we believe, as yet 
been laid down. 


Turning now to the progress made in England by our 
private builders of warships and their machinery during 
the past six months, the following is the record :— 

Taking the East Coast shipyards, &c., in order, and 
coming south, we first note that at Sir W. G. Armstrong, 
Whitworth and Co.’s shipyard at Elswick the propelling 
machinery, &c., has been fitted on board the armoured 
cruiser Lancaster, built by the firm, and that the vessel 
is now nearly ready for trial. Considerable progress has 
been made with the first-class cruiser Hampshire, the 
plating being nearly complete up to the protective deck. 
A good portion of the material for the third-class cruiser 
Amethyst, for the British Government, is now in the 
shipyard. The vessel is to be fitted with turbine engines. 
The battleship of 11,800 tons displacement, for tke 
Chilian navy, the keel of which was laid down last March, 
is now well advanced, and will be launched early in the 
new year. A fair amount of work has also been done in 
connection with the cruiser of 4000 tons for the Turkish 
navy. The two coal “haulabouts,” each of 1000 tons 
capacity, for the British Government, have been delivered 
at Portsmouth and Devonport dockyards, where the erec- 
tion of the towers, &c., is proceeding. 

At the St. Peter’s Works, in Newcastle, and shipyard 
at Hebburn-on-Tyne, Hawthorn, Leslie and Co., have 
the propelling engines, «c., for five first-class cruisers in 
hand. Those for the cruiser Kent, built at Portsmouth, 
are fitted on board, and the vessel is now undergoing her 
trials. The erection of the machinery on board the 
cruiser Lancaster, built at Elswick, is well advanced, and 
she will be ready for trial early next year. The machinery 
of the cruiser Cornwall, built at Pembroke, is now being 
placed on board, and that for the cruiser Hampshire, 
now building at Elswick, is in course of being machined 
in the shops at St. Peter’s; the boilers for this vessel, 
which are partly of the cylindrical, and partly of the 
Yarrow large tube type, are also in hand. The indicated 
horse-power of the engines in each of the above men- 
mentioned vessels is 22,000; the two first-named are 
fitted with the Belleville type, and the Cornwallis with 
Babcock and Wilcox water-tube boilers. An order has 
also just been received at the St. Peter’s Works—from 
the Admiralty—for a set of first-class cruiser machinery 
of 23,500 indicated horse- power, for a vessel of the Duke 
of Edinburgh class, to be built at Pembroke, the boilers 
for which are to be a combination of cylindrical and 
Babcock and Wilcox water-tube. 

In addition to the above-named machinery, Hawthorn, 
Leslie and Co. have in hand for the Government three 
torpedo boat destroyers of the new 254 knots class, viz., 
the Derwent, which will be launched early next year, 
the machinery for which is in course of erection, and 
the boilers well advanced; the Waveney, which is 
framed and partly plated, and the machinery in fair pro- 
gress; the Eden, which is being built to the order of the 
Parsons Marine Steam Turbine Company, is well 
advanced, and will be launched shortly after the Derwent. 
Boilers of the modified Yarrow type are also well in 
hand at St. Peter’s for the Eden, and the third-class 
cruiser Amethyst building at the Elswick shipyard. 

Palmer's Shipbuilding Company, at Jarrow, during the 
past half-year has delivered over to the Admiralty 
authorities, the torpedo gunboat Niger, which passed 
successfully through her steam trials. The cruisers 
Medea and Medusa after having been fitted with water- 
tube boilers of the Yarrow and Diirr types respectively, 
have also been delivered over. Atthe shipyard, extensive 
repairs are being made to the battleship Howe, and five 
torpedo boat destroyers, and a third-class cruiser are in 
hand therein for the Admiralty. 

No warship work being now carried on at the shipyards 
on the Humber, there is nothing to note till the Thames 
is reached, where we find at the Thames Ironworks at 
Blackwall, the battleship Duncan, built at the Orchard 
Yard, and delivered to the Admiralty on the 8th of May, 
has since completed all her steam trials with quite 
successful results, as after a preliminary trial at sea, when 
the engines were worked up to 13,500 indicated horse- 
power, the first thirty hours’ trial at 3600 indicated horse- 
power was started at 6 p.m. on October 11, and concluded 
at 12 p.m. on the following day at Plymouth, the trial 
being satisfactory; the actual power developed being 
3755 indicated horse-power, and the speed realised 11°9 
knots. On the second thirty hours’ run at 13,500 indicated 
horse-power, the actual power was 13,717 developed, and 
the speed 18°1 knots; and on the eight hours’ full-power 
—18,000 horse-power—trial with a steam pressure of 
291 lb. per squre inch, and the engines making a mean 
of 120°5 and 121-1 revolutions for starboard and port 
respectively, the speed realised was 18°9 knots, the 
actual irdicated horse-power developed being 18,232. 
This result was considered highly satisfactory, as the 
engines ran splendidly throughout, no water being required 
on them—an unprecedented result for new machinery of 
this size. The fitting on board of the engines of the 
Albemarle battleship—built at Chatham—has made such 
good progress that her basin trial is arranged to be made 
this month, and the sea trials run early in January next. 
The trials of the battleship Cornwallis—also built at the 
Orchard Yard, Blackwall, which has been ready for them 
since September—are not now likely to take place until 
the end of January next, dock accommodation for the 
ship at Chathani having only just been provided for the 
purpose of fitting the blades of her screw propellers. 

A good start has been made at the company’s engine 
works at Greenwich on the propelling machinery of the 
first-class cruiser Devonshire—building at Chatham— 
which consists of two independent sets of four-cylinder 
triple-expansion engines, the cylinder diameters being 
4llin., 65}in., and two 73}in. for high, intermediate, and 
low pressures respectively, the piston stroke of all being 
3ft. 6in. Steam is to be supplied by six cylindrical 
boilers for 4500, and twenty-two Niclausse water tubes 
for 16,500 indicated horse-power, the working pressure in 
all to be 210 1b. per square inch. For these engines a 
good part of the shafting, and large forgings and steel 








castings, is ordered, and some of the cylinders have been 
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cast. There are no new battleships or cruisers bein 
built at the Thames Ironworks shipyard, but a complete 
overhaul of the third-class cruiser Colossus, built at 
Portsmouth, is being made. Three months have alread 
been occupied in the work, and it will probably last as 
long again. There are also in hand at this shipyard a 
number of steel masts and derricks for Chatham Dockyard 

At their new shipyard and engine works at Poplar 
Yarrow and Co. have completed and delivered the new 
torpedo boat destroyer Mode, built by the firm for the 
Swedish Government. This vessel is 220ft. 6in. loys 
and 20ft. 6in. beam, an] is the first of her type owned by 
the Swedish navy. The speed obtained on her official 
trial during a continuous run of three hours, carrying 
load of 35 tons, was 32} knots. The engines are two 
independent sets of four-cylinder triples, and the steam 
is supplied by four of the firm’s straight tube water-tube 
boilers. The mean air pressure in the stokeholds on the 
trial was l}in. Altogether her results were highly 
successful, making the vessel the fastest warship in the 
world. Messrs. Yarrow and Co. have now under con. 
struction for the British Government the four destroyers, 
the Ribble, Teviot, Usk, and Welland, each 225ft. long, 
and 28ft. 6in. beam, fitted with two sets of four-cylinder 
triple-expansion engines of 7500 indicated horse-power, 
balanced on the Yarrow, Schlick, and Tweedy system, and 
supplied with steam by four Yarrow water-iube boilers, 
The vessels are designed for a speed of 254 knots, 
There are also in hand at the Poplar works boiler shops 
fifteen Yarrow boilers for two very fast Chilian warships, 

At the Deptford Pier engine works of Humphrys, 
Tennant and Co. the machinery of 30,000 indicated horse. 
power of the armoured cruiser Drake built at Pembroke, 
together with the Belleville boilers, have been completed, 
The machinery of 22,000 indicated horse-power, with 
Niclausse water-tube boilers for the armoured cruisers 
Berwick, building at Glasgow, and Suffolk, building at 
Portsmouth, are far advanced; while that for the Car- 
narvon, of 21,000 indicated horse-power, building at 
Glasgow, which is to have a combination of cylindrical 
and Niclausse boilers, is well in hand. Messrs, 
Humphrys and Co. have also well in hand machinery and 
boilers of 18,000 indicated horse-power for the battleship 
New Zealand, to be built at Portsmouth, the boilers to 
be of the same type as those of Carnarvon; and 
machinery of 12,500 indicated horse-power with Yarrow 
large-tube boilers for the Chilian battleship building at 
Elswick. Their boiler shops are also busy with a large 
number of Niclausse boilers for other warships. 

At the Chiswick shipyard and engine works of Sir J. I. 
Thornycroft and Co. four first-class torpedo boats for the 
British Government will have been launched by the end 
of this year, and a fifth is to be launched early next year. 
These boats are all 166ft. long and 17ft. 3in. beam, their 
engines being of the four-cylinder triple-expansion type, 
indicating 2900 horse-power, while the boilers are of the 
Thornycroft-Schulz type. Carrying a load of 42 tons 
their speed is 25 knots an hour. The two destroyers, the 
Kennet and Jed, now building to Admiralty order, are of 
the latest British type. They will be fitted with four- 
cylinder triple-expansion engines, and the Thornycroft 
Schulz type of boiler, and will have a speed of 25} knots 
and 473 tons gross tonnage. The Chiswick works are 
also busy with the building of a steam lifeboat for 
Mauritius to the order of the Crown Agents for the 
Colonies. This boat will be somewhat similar to those 
built by the firm for the Royal National Lifeboat Institu- 
tion, but fitted with a screw ina tunnel. The boat will 
have compound surface condensing engines of 140 horse- 
power, supplied with steam by a water-tube boiler. 
Several boilers are also in hand at the Thornycroft works 
for torpedo boats for the Royal Navy. 

At Laird Brothers’ works, at Birkenhead, since last 
June, the first-class battleship Exmouth has been 
finished and satisfactorily completed her trials at Chat- 
ham. The battleship Montagu, engined by the firm, is 
at present being put through her trials at Devonport. 
The two 30-knot destroyers Capitan Merino Jarpa and 
Capitan O’Brien, built for the Chilian Government, have 
made a very successful voyage to their destination in 
South America. Orders for two more of the new 25}-knot 
destroyers, to be named the Arun and Blackwater, 
and for a third-class cruiser of 3000 tons, with 9800 indi- 
cated horse-power engines, have been received from the 
British Admiralty. During the past half-year a con- 
siderable amount of naval repair work has been executed 
by Messrs. Laird. The destroyer Lynx has been refitted, 
the Hecla is now being overhauled and repaired, and the 
torpedo boats No. 52, 53, and 55 are also refitting. 








THE PaTENT-orFICE.—An open competitive examination for not 
fewer than twelve situations as assistant examiner in the Patent- 
office will be held by the Civil Service Commissioners in February 
next. The examination will commence on the 17th of the month, 
and forms of application for admission to it will probably be ready 
for issue in the course of a few days ; they will be obtainable on 
request addressed by letter to the Secretary, Civil Service Com- 
mission, Burlington-gardens, London, W 

ForHERGILL Prize.—The Council of the Society of Arts, acting 
on the recommendation of the judges appointed by them—Sir 
William H. Preece, K.C.B., F.R.S., Mr. Robert Kaye Gray, and 
Mr. Alexander Siemens—have awarded the prize of £50, together 
with a silver medal, offered for an essay on ‘ Existing Laws, By- 
laws, and Regulations relating to Protection from Fire, with 
Criticisms and Suggestions,” to Mr. T. Brice Phillips, Sanitary 
Inspector to the Uckfield Rural District Council, of 4, Aylesford- 
terrace, Uckfield, for the essay bearing the motto ‘Fiat Lux. 
The Council have also awarded a prize of £10, with a bronze 
medal, to Mr. George H. Paul, Lydford, Cyprus-road, Finchley, N , 
for his essay bearing the motto ‘ Ariston Metron ;” and a similar 

rize to Mr. W. Craig Henderson, D.Sc., 1, Brick-court, Temple, 

i.C., for his essay bearing the motto ‘‘Sola Virtus Nobilitat, 

these two essays being considered to be equal in merit. They also 
consider the essay sent in by Captain Arthur W. C. Shean, 
18, Finsbury-circus, E.C., bearing the motto ‘‘ Fuego,” to be 
worthy of honourable mention. The judges reported that the 
essays were, on the whole, of a meritorious character, and, 
generally, of a high class. It is proposed that the prize essay 
should be read as a paper atone of the ordinary meetings of the 
Society of Arts, In all twelve essays were received in response to 
the offer, 
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SIMPLON TUNNEL WORKS 
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! Fis. 1—AIR LOCOMOTIVE IN TUNNEL Fig. 2—PINNING AND ARMOURING IN TUNNEL Neo. 2 

THE SIMPLON TUNNEL AND ITS the excavation is carried on by shelving and underpinning, | farther back the water emanating from the material 

: CONSTRUCTION. followed by gradual enlargement and shoring up until the | had at one moment accumulated to such a depth that 
No. VIL* temporary quadrangular iron frames can be erected, as | the rail trucks were being raised from the water on to 


indicated by the sketch diagrams Fig. 3. The couple of | longitudinal baulks of timber. From the engravings 








Tue necessity for horses in such confined spaces as 
occur in the tunnels is apparent, as there is barely 
space for anyone to pass between the heading trucks and 
the implements piled up at the sides of the working, but the 





horses may be driven up on to these latter, and so with 
some amount of gymnastic effort make room for a man 
to squeeze past. 

The size of the advanced working will also be under- 
stood from the view Fig. 1, made by fla: hlight at the last 
cut-out in the tunnel No. 1, where the compressed air 
locomotives advance to take over the tiucs drawn up 
so far by the horses from the heading. 





Fig. 4—INFLOW FROM A SPRING 


We come now to the difficult portion of the tunnels 
excavated in saturated slate clay, and as seen during the 
very interesting period of the work’s progress indicated 
in the plan Fig. 3, page 411. Tunnel No. 2 is reached 
through the cross passage No. 22, and here the forward 
heading presents the appearance given by the flashlight 
photographic view Fig. 2, from which it will be seen that 





* No. VI. appeared October 81st. } 








































and sketches it will be observed that the whole of the 
workings are boarded up to hold back the loose 
material. The heading engineer in charge of the work 
may be discerned in the most forward part of the 
working. 

The opposite end of the unperforated portion of tunnel 
No. 2 is reached through the transverse passage No. 
218, and near the entrance to which is situated the small 
ventilator for driving the free air of the tunnel forward 
to the headings, and obviously not, as said in error, page 
412, at passage No. 22. Along the side of this passage 
planking is laid as a footway above the deep stream of 
drainage water flowing towards tunnel No.2. The water, 
issuing in one place through a fissure in the rock at the 
rate of 2400 gallons per minute, is diverted by the metal 

| shield, as shown in Fig. 4; but the force of the water 
here was sufficient to tear a rent in the latter, so that a 
strong tarpaulin had to be hung up inside the shield to 
break the force of its movement. Arrived at tunnel 

| No. 2, the planking ceases, and a small river of water 
flowing rapidly and noisily towards the tunnel exit alone 
is visible by the light of the lantern, while almost directly 
in front, at 4458 m., the roar of water is heard from the 
largest spring in the tunnel, yielding about 4800 gallons 
per minute. At this spring the rock is sustained locally 
by a special longitudinal framework, and forwards from 
the cross passage—No. 21 s—mica schist prevails, and 
had to be excavated by hand. Finally, at 4490 m., the 
heading is shored up, as shown in the sketch—Fig. 5— 
and for the reasons previously related. 

But the intervening portion between this barrier and 
the forward section of the tunnel was at last successfully 
removed, and armed with iron frames, as had been done 
previously in tunnel No. 1, in the last days of July, and 
the work of enlargement here wil], of course, be similar 
to that yet to be completed in tunnel No.1. That por- 
tion of the tunnel perforated by springs is indicated in 


heavy strut beams shown in the foreground of the 





Fig. 5-SHORED-UP HEADING, TUNNEL No. 2 


photograph are supported at their lower ends upon a 
transverse beam of about 2ft. diameter, with its extremities 
strongly hooped with iron, and held up at either side by 
large wooden blocks tightly wedged against the walls. 
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Fig. 6—INFILTRATION OF WATER IN TUNNELS, ITALIAN SIDE 
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Fig. 7—DIAGRAM ILLUSTRATING SYSTEM OF ENLARGEMENT 


the plan—Fig. 6. These extend from the cross passage 
No. 18 to cross passage No. 21 B, and occur not only in 
the sides, but in the roof also. The sections effected by 
this infiltration are subdivided alphabetically, with the 


The work here is extremely tedious and slow; the black 
saturated rock crumbles like sand between the fingers, 
and, when worked up with the water, forms a heavy mud 
which, at the heading, reaches up to the knees; while 
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normal flow per second, as follows: —A = 425 litres per 
second, B = 
G =5; total, 1000 litres per second—say, 13,200 gallons 
per minute. The various main water inbursts 
indicated in this figure. 


On August 27th the total inflow 





Fig. 8—-CUTTING A DRAIN IN TUNNEL No. 1 


was tested by an engineer of the Federal Hydrometric 
Service, and found to be 1120 litres per second, but this 
was reduced in October to 1049 litres. 

The drainage of the tunnel being effected by gravity 
alone, there are no installations for pumping, except 
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locally in depressions of the floor, or in holes that have 
been excavated below the tunnel for inverted arches, and 
then this is merely a simple arrangement of pipes acting 
as injectors, so that six litres of water from the main- 
pipe service will lift approximately one litre from the 
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Fig. 10--FULL DEVELOPMENT OF TIMBERING IN GNEISS8 ROCK 


part to be pumped. The eventual dispositions for the 
drainage of the tunnel have not at present been decided 
upon by the Jura-Simplon Company, but until the sub- 
Alpine traffic develops sufficiently to require two tracks 
through the whole length of the tunnel, it is not 


are | 


| improbable that the auxiliary tunnel at the Italian end 
225, C = 200, D =65, E= 30, F = 50, | 


will be left for drainage, and, later on, when it is 
required for traffic, either a large drain way can be made 


in tunnel No. 2, or else a small drainage tunnel may be 
run parallel between the two tunnels Nos. 1 and 2. The 
water which floods the 


busiest parts of the tunnel, 
while necessarily interfering 
with the work, is especially 
inconvenient to the miners, 
for it absorbs the fumes 
emanating from tbe  dis- 
charges of dynamite, and 
there are very few top boots 
—even the most expensive — 
which can hold outagainst its 
influence for many weeks. 
Yet leaky top boots are pre- 
ferable to ordinary shoes, 
for when the outside water 
has found its due level in 
the boot Jeg, and is kept at 
that level, it forms a warm. 
water jacket, serving to repel 
the colder water outside. 
Wounds or abrasions in the 
feet thus softened seem to 


best preservative for 
extremities appears to be a 
grease which the miners 
obtain freely for this purpose 
a} th works. 


The work of forming a drain 
course in the main tunnel 
is shown in the engraving— 
Fig. 8—during an inspection 
by the assistant chief engineer, Signor Catto, who is to be 
seen on the right-hand side. A primitive form of the 
timbering will be noted in this view. Farther back 
towards the entrance the regular quadrangular form of 
timbering is employed, the wall plates being supported by 
posts spaced at about 5ft. or 6ft. apart. The ends of the 
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can be utilised for this purpose in the upward advance 
through the roof. The work here is hard back work, ang 
the chiselman and the striker are generally stalwart 
fellows. One of these completed shafts, farther to the 
rear, is then ascended by means of a perpendicular ladder, 
The sketches—Fig. 7—illustrate the Simplon Tunnel 
system of enlargement by overhead gallery. It resembles 


the methods followed in the perforation of the Mont 
Cenis—Fréjus—and Arlberg tunnels, excepting that 
latter - 


these mentioned, being single tunnels with 





heal with difficulty, and the | 
the | 








Fig. 11-TIMBER CABLE WAYS 


double tracks, part of the rock lying between the tunre 
and the upper gallery was not removed until the lateral 
sections on each side of the uppermost gallery had been 
cut out to the contour required for the whole of the arch 
down to its springings, and thus the portion marked “3” 
in the transverse section came fourth for the two tunnels 
mentioned, whereas in the Simplon Tunnel the fourth 
sections to be removed are those lateral to the primitive 
section of the tunnei marked “ 1.” 
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Fig, 


posts are cut out slightly hollow, and, after being driven 
in with a sledge hammer, are clamped to the plate by iron 
dogs. A little beyond the roof timbers are cut away, 


where an attack upon a new shaft to reach the upper | plates of the timbering underneath. ‘ 
Trestles and longitudinal beams | orderliness and method prevail throughout this work as 


gallery is in progress. 


Large through cellars 
every 4or 5 Kilometers 


| 
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12—DETAILS OF CROSS PASSAGES 


The work of enlargement in the upper galleries is done 
entirely by hand, and the floor is lowered until it is cut 
down to the polling boards supported upon the wall 
The greatest 


clamped to the posts are employed as supports for the | it is here organised, and the traffic underneath is carried 
foot planks at first, and until the wall plates themselves | on without any hindrance from accidental falls of rock, 
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— 
or from the regular removal of the excavations, right up 
to the time of the dismounting of the roof timbers, whic 
had previously supported the upper gallery. The atmo- 
sphere of the upper galleries where traversing gneiss rock 
js generally warmer than in the tunnel below, probably 
from the fact that the ventilation is less direct ; and the 
men ure either very ove A clothed or are bared to the 
waist. When the two headings of an ig aed gallery meet 
the intervening layer of rock is often burst away in the 
form of a round hole 2ft. or 3ft. in diameter, and present- 
ing a somewhat curious appearance to anyone unused to 
he work. 
Of the timbering in its various stages of development 
an attempt is made to depict this in the sketch Fig. 9, 
the timbers being numbered according to their order of 
erection, with exception to those at the “ shafts,” where 
the long posts marked “5” are, of course, erected at 
once for the a pen of the crown, and previous to the 
building up of the arch segments 2, 3, and 4, which last 
is done as fast as the lateral excavation proceeds in the 
overhead gallery. The fullest development, or last stage 
of the timbering, as constructed in sections of sound rock, 
is shown in view Fig. 10. The timber employed through- 
out the tunnel is fir and larch—and, for special cases, 
oak—felled upon the mountain sides above the line of the 
tunnel and transported to the road side below by the 
aérial cable lines shown in the view Fig. 11. The sections 
Fig. 12 complete the details of the masonry work under 
normal conditions of rock and of pressure. 








THE SUPPORT OF THE ENDS OF CROSS 
GIRDERS. 


Ir is not always an easy thing to decide upon the best 
way of carrying the end of the cross girder upon the main 
or longitudinal girder. In the first half of the nineteenth 
century, when box girders and lattice girders began to be 
adopted, the end of the cross girder was simply carried 
upon the inside angle iron of the main girder, something 
in the manner shown in Fig 1, and the end B was riveted 
as indicated in the sketch, through a packing plate P, and 
the web of the main girder, and further through a gusset 
plate A, which is generally, but not invariably, provided 
in this type of girder work. The chief disadvantage of 
this plan of connecting the cross girder is that the load is 
altogether placed upon one side of the main girder, and a 
tendency to twist that girder under this unsymmetrical 
load must ensue. In many cases the endeavour was 
made to obviate this tendency by fixing another stiffener 
or gusset S, in Fig. 2, one side of which is riveted to 
the whole depth of the girder, and another side 
riveted to the top of the cross girder. But this does not 
much help the matter. 

The gusset will probably be attached to a vertical 
member, extending from top to bottom of the girder, and 

















Fig. 


n this way it is hoped that the load will be carried more 
centrally by the main girder, and that the outside edge of 
the bottom flange will now take its full share of the 
stress, 

Another factor in the problem of the best suspension 
of the cross girder is that of the inevitable deflection of 
the cross girder under the moving load. The shallower 
the depth of the cross girder in proportion to its length, 
the greater will be the deflection relatively to the moving 
load. This deflection will not be simultaneous throughout 
all the cross girders, but will occur synchronously with the 
passage of the leading or heaviest pair of wheels over the 
span. Thus, it will be seen that the central cross girder 
in a bridge may be much deflected under a passing load, 


—— 
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Fig. 2. 


at the same time that the cross girders at each end of the 
bri ige are under no deflection whatever. 

If it should be the case that the ends of the cross girders 
are rigidly attached to the main girder, as shown in the 
preceding sketches, then a considerable tendency to 
twist the girder over in towards.the centre of the bridge 
1s now to be expected when the cross girder is deflected, 
and in this case the gusset S, shown in Fig. 2, will assist 
in the pulling over of the main girder. We ‘have 
noticed this movement in some old bridges in which this 
construction was adopted, a distinct wave-like motion of 
the top flange of the main girders sideways being percep- 
tible when the train ‘was passing over the bridge. 


Here the bottom flange of the main girder is made up of a 
number of vertically set plates, there being no horizontal 
flange plate. This arrangement is, of course, more fre- 
quently found in pin-connected bridges than in ordinary 
plate and box girders. In this case the end of the cross 
girder is carried partly by bolts slung from the gusset T, 
and partly by the shear of the rivets R, the end of the 
cross girder being cut to shape to fit both the side of 
the flange of the main girder and also its lower surface. 
This method is not, however, quite satisfactory when 
it is carefully criticised. Unless the web plate is of great 
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thickness, it is doubtful whether it would not shear off at 
the shallow point U before the bolts could be strained to 
their full capacity. The rivets R would not allow any 
settlement under load of the end of the cross girder, but 
the bolts would certainly extend to some extent when any 
load was put upon them. This appears to show that the 
rivets must bear the brunt of the work, and if so, the 
— arises whether the suspending bolts could not be 
ispensed with altogether. 

Then there is the deflection of the cross girder to be 
considered. It can never be said that this is a negligible 
quantity, and it seems questionable whether the innermost 





Fig 4 


bolts in this case will not be overstrained during this 
defiection. 

But bolts and rivets are used in combination in some 
cases, such as that shown in Fig. 4, the cross girder in 
this instance being entirely slung below the main 
girder, without any of the connecting rivets or bolts being 
in shear. 

The bolts are screwed up tightly and pinned, whilst the 
rivets are put in whilst hot, and tighten during the 
cooling, and it is evident that there must be great uncer- 
tainty again here as to the portions of the load that will be 
respectively carried by the rivets and the bolts. It seems 
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Fig 5. 


probable that the bolts will be put in and screwed up 
before the rivets are inserted—this, of course, under the 
dead load only. If the rivets do contract in their length 
whilst cooling, they must lift the cross girder from the 
bolts, and then, if this assumption be correct, they will 
have to carry most of the moving load also. But 
whether, at the initial stage, both rivets and bolts 
are doing their proper work or not, there yet remains the 
longer length, and consequent greater extension under 
load of the bolts, to be provided for. If, added to this in- 
equality between the bolts and the rivets, there is to be 
taken the disturbing effect of the deflection of the cross 


known theory that rivets should never be stressed in 
tension—which they are in this case—the detail in Fig. 4 
does not appear to be very satisfactory. 

Some bridge constructors have endeavoured to meet the 
difficulty by suspending the cross girders entirely by the 
bolts, and by having no rivets at all at this point. This, 
although meeting some of the objections just stated, does 
not provide in any way either for the possible unequal 
screwing up of the suspending bolts, or for the disturbing 
influence of the deflection of the cross girder, and the con- 
sequent greater or less stress on some of the bolts, during 
the passage of the moving load. 

Several engineers make it a point never to use bolts in 
tensional stress for the suspension of the cross girders, 
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and if any other method can be devised, this plan could 
with advantage be dispensed with. The strength of the 
bolts wholly depends upon the efficiency of the weld that 
is usually to be found in the shank, the entire load is 
carried upon the angular thread of the nvt, and if the nut 
is pinned so that it cannot work loose under the vibration 
of heavy traffic, it is then next to impossible to tighten up 
the bolt, however much it may yield. 

An old type of connection between main and cross 
girder isshownin Fig. 5. The main girder consists of a 
cast iron arch, tied in by wrought iron rods, and the cross 
girders are suspended centrally between the pair of arched 
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Fig 7. 


ribs, as indicated in the sketch. This is a very satis- 
factory arrangement, the suspending rod has no nuts and 
screw threads, and as there is only one rod at the end of 
each cross girder, there can be no ambiguity in the 
resulting stresses. Gibs and cottars are used for connec- 
tions, and the gussets upon which the cross girders are 
slung are in their turn supported by bolts in shear, not in 
tension. The deflection of the cross girder, however 
much or little it may be, can have no effect to disturb the 
equality of the suspending bolts, and any little adjust- 
ment can easily be made by the aid of the jib and cottar 
connections. 
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The ordinary method of supporting the cross girder is 
shown in Fig. 6, and if the cross girder is stiff, and has 
little deflection under moving load, there can be no fault 
found with this arrangement. 

If, however, the cross girder is proportionately shallow, 
and has any appreciable deflection under moving loads, 
then there must be the tendency to either pull the main 
girder over inwards, or what is still more probable, to 
loosen and ultimately pull out the rivets shown at A A 
in Fig. 6. We have seen several cases in which 
this has occurred. Many years may have to elapse 
before there is any sign of the rivets giving way, but in 
the end this failure is inevitable. Water gets in where 
the rivets are at all strained, and this instantly sets up 








Another mode of suspension is that shown in Fig. 3. 


girder upon the suspension arrangement, and the well- 


corrosion. This corrosion, which cannot be prevented or 
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removed, gets in between the plates and has a tendency 
to bulge the web plate outwards. 

If it is possible to raise the cross girder to a sufficiently 
high level, there is perhaps not a better way of carrying 
the cross girder than that shown in Fig. 7. In this.case, 
the saddle S sits upon the two main angles, and is pro- 
vided with a rounded top upon which rests the hollow 
casting of the cross girder. No matter what the deflec- 
tion of the cross girder may be, there is no adverse 
influence on the construction of the main girder. The 
load acts centrally, and there can be no twisting ten- 
dency. 

This arrangement is, however, only possiblein the case 
ofthe main girder being of the lattice or articulated type, 
and could not be adopted in the case of a plate or box 
girder. There may be also a slight disadvantage in the 
impossibility of connecting the cross girder to a vertical 
member fixed between the two flanges of the main girder. 
Tt will not be a difficult matter, however, to make the 
bottom flange of such a strength that it will safely carry 
the end of the cross girder at any intermediate point 
between the vertical or inclined articulations of the lattice 
girder. 

Fig. 8 shows an excellent method of carrying the end 
of the cross girder. A strong suspension plate attached 
to the cross girder passes up through the flange of the 
main girder, and is riveted on to the web plate. The 
lower end of the suspension plate may or may not be 
curved as shown in the figure, but, of course, ample rivet 
area should be allowed for the connections of this plate 
to the cross girder, and to the web plate of the main 
girder. 

The load in this case is carried as centrally as possible 
on the main girder, and any deflection of the cross 
girder will not materially affect the connection. None of 
the rivets are in tensional stress, the whole being in shear 
only. A vertical gusset or stiffener can be fixed on the 
same centre line as the suspending plate, and this will 
enable the stress on the web plate to be better distributed, 
and so obviate any tendency to crippling or buckling of 
the web. 

The disadvantage is that a certain proportion of the 
tlange area is lost where the slotted hole is made for the 
suspension plate, but this hole need not be of a greater 
width than is required for one rivet. 








THE NEW GERMAN TARIFF. 


Ir will soon be a matter of history that the new 
German Tariff Bill has been forced through the Reich- 
stag en bloc by a temporary combination of political 
parties and a curtailment of public discussion, and the 
question now before the country is as to what will be the 
next step to be taken inthe matter. To rush a highly 
protectionist programme through Parliament is one 
thing, but it is quite another matter to seek the conclu- 
sion of fresh commercial treaties with other countries on 
such a basis. The details of the new tariff were sum- 
marised in these columns some time ago, and it should 
now be stated that in so far as the engineering trade is 
concerned the tariff has been passed as it left the hands 
of the Committee who had the subject under considera- 
tion at over one hundred sittings, and who made certain 
reductions in the duties proposed by the Government on 
iron pipes, rolled and drawn wire, wire cables, and 
ploughs to be worked by mechanical power. It remains 
to be seen whether the German Government will be 
successful in negotiating new treaties in accordance with 
the tariff on the expiration of the existing agreements at 
the end of 1903. Nevertheless, it seems certain that 
untess British engineering firms bestir themselves either 
directly or indirectly through the Chambers of Commerce 
or other channels, and place their views before the Board 
of Trade and the Government, their interests will be over- 
looked when the time arrives for the conclusion of a new 
treaty with Germany. The fact should be considered 
that the tariff as it stands is likely to exercise prejudicial 
effects in two directions. In the first place, by rendering 
it more difficult for export business to be transacted with 
Germany; and, secondly, by strengthening the competi- 
tive capabilities of Teutonic firms in British markets, 
since the higher prices which German firms will be able 
to charge at home under the protection afforded by the 
tariff, will enable the additional money thereby obtained 
to be utilised in still further lowering quotations in 
external markets in order to dispose of surplus produc- 
tion. In other words, the higher the inland price the 
lower the external price, the profits in the one case com- 
pensating the losses in the other. 

It may be instructive to place on record the opinions of 
some of the leading firms in Germany in relation to the 
possible effects of the new tariff on the foreign trade of the 
country. An influential representative of the machine 
construction industry states that the principal thing for 
this particular branch is not the tariff but new treaties. 
He is certainly of opinion that it will be possible to con- 
clude fresh commercial agreements; but it is very ques- 
tionable whether they will be advantageous to the 
German machine industry. The latter does not fear 
foreign competition in Germany, but the principal ques- 
tion before the branch, in addition to low import duties 
on raw materials, is that the import duties imposed by 
other countries should be as low as possible. This is all 
the more important as foreign countries are erecting such 
barriers that only specialities still have any prospects in 
those markets, but the representative concludes that it is 
scarcely to be assumed that the new German tariff will 
contribute towards the demolition of the walls formed by 
foreign Customs. With regard to the iron trade, a pro- 
minent member of an Upper Silesian company remarks 
that the industry in that part of Germany made a mis- 
take in eventually agreeing to support the existing treaties 
of commerce, especially in regard to Austria-Hungary, 
whose iron producers are even competing with Upper 
Silesian firms at Dantzic. Besides, the Austrian duties 








on iron are higher than those imposed by Germany, 
whilst the disproportion between Russia and Germany 
is still greater. The Upper Silesian iron industry is now 
of opinion that in this respect a certain reciprocity must 
be established, and this will be the case under the new 
tariff. As far as the new treaties are concerned the 
Upper Silesian representative considers there is no 
doubt they will be concluded. The German Government, 
he declares, is firmly resolved to accomplish this object, 
and, as Germany is a customer worthy of consideration, 
other countries will also endeavour to arrive at an under- 
standing. 

The palm for candour must be awarded to a leading 
personage of the electrical industry who, at the close of 
an interview, remarked that “the only country where 
work is to be obtained is England and her Colonies.” 
Before making this assertion, the representative stated 
that a better tariff than the present one could have been 
obtained in two years. The electrical industry is living 
on hope, and the companies are partly obtaining the 
means necessary for carrying on business from the banks, 
because the latter also hope to secure the return of their 
gold in prosperous times. If the hope of an improved 
period were removed from the works, many of the latter 
would at once collapse. The conclusion of new treaties 
will largely contribute towards the restoration of con- 
fidence, and the representative states that the Govern- 
ment departments have already felt their way with 
corresponding quarters in other countries. It is, there- 
fore, to be assumed that the conclusion of new treaties 
may soon be expected to take place. He is of opinion 
that the year 1903 will be the worst of any during the 
present crisis ; but it is hoped that a turn for the better 
will take place towards the end of the year. After 
making the statement previously quoted, the representa- 
tive observed that, after a long estrangement, improved 
relations between Germany and Seoaat have again been 
cultivated, and the result is to be seen in the receipt of 
larger orders in the electrical industry. 

It is scarcely necessary to make any comment on the 
foregoing expressions of opinion beyond drawing atten- 
tion to the hope of German electrical companies being 
centred in England and her Colonies, whilst at the same 
time it is beyond question that the important iron and 
steel firms in Rhenish Westphalia entertain similar 
anticipations as a result of the new tariff. The views of 
the latter are lacking at the present time, but they may 
be forthcoming on a future occasion. 








WIRELESS TELEGRAPHY. 


CoMPLETE success appears to have attended Mr. 
Marconi’s endeavours to communicate by wireless tele- 
graphy between this country and Canada. During the 
past week messages have been received at Poldhu from 
Cape Breton and forwarded to his Majesty the King, to 
the King of Italy, and others. We have been aware for 
some time that perfect communication was being 
maintained between these two distant stations during tne 
time of darkness. It will be remembered that Mr. 
Marconi, in his recent discourse before the Royal Institu- 
tion, referred to the fact that he could transmit further 
by night than by day. Up till quite recently we under- 
stand that there has been much difficulty in keeping up 
communication during the day. The obstacles must, 
however, have been successfully overcome, if we may 
judge by the telegrams just mentioned. 











HASTINGS ELECTRIC SUPPLY. 


On Thursday, the 18th inst., a large party of electrical 
engineers journeyed down to Hastings, at the invitation of 
the chairman and members of the Corporation Sub Electric 
Light (Management) Committee, to inspect the electrical 
undertaking there, extensions to which have been recently 
completed. Space will not allow us to go into a full descrip- 
tion of the proceedings, but there are some points of interest 
which Mr. Andrews, the Borough Electrical Engineer, has 
introduced into the system of control and distribution, and 
to these points we must confine ourselves. Some years ago 
Mr. Andrews invented a very successful return-current switch 
for use as the main switch, with alternating-current 
generators, and its operation was demonstrated at the works 
by switching in a generator on a very doubtful phase, which 
one would certainly not have cared to risk with the usual 
switch gear. The-switch instantly cut out without the 
slightest fuss, and the operator was able to try again on the 
next phase, with the same result, the third attempt being 
successful in getting the generators into parallel. Mr. 
Andrews uses very similar switches on the secondaries of the 
transformers in the sub-stations, and for the same reason— 
namely, that fuses are in such cases worse than useless, 
because the fuse of a failing generator or transformer would 
be the last to go instead of the first. 

The same thing holds with duplicate feeders if fused at 
both ends, and Mr. Andrews fuses these at the generating 
station only, and provides a device which he has only very 
recently invented, at the sub-station end. All the feeders at 
Hastings are in duplicate, and the low-pressure network is 
split up into a number of isolated sections, each of which is 
fed through fuses from two sub-stations; but perhaps the 
accompanying diagram of the connections of a typical 
sub-station will serve best to make matters clear. A and Al 
are the two high-pressure feeders entering the sub-station, 
and B is a discriminating choking coil through which they 
are connected to the bus-bar. This coil is really the essen- 
tial feature of Mr. Andrews’ invention, and is the only part 
actually required when there is an attendant in the sub-sta- 
tion. The connections are such that under normal conditions 
the currents from the two feeders have equal and opposite 
effects on the iron core, so'that there is no inductive drop ; 
but if a short circuit occurs on one feeder, then that feeder 
is cut off by its fuse from -the generating station, whilst all 
current going from the sound feeder to the short has to pass 
through the choking coil in one direction. The coil then, 
of course, becomes highly inductive, and limits the waste 
current to a very small amount, at the same time 
materially reducing the pressure supplied to the bus-bar, 





———— 


which has to pass through half the turns of the coil. The 
attendant can then switch the coil and the faulty feeder out 
of circuit. At Hastings, however, there are not any regular 
attendants in the sub-stations, and Mr. Andrews has devised 
apparatus for doing this automatically. D represents this 
apparatus, which consists of a three-core transformer, so 
wound that when a feeder fails the secondary winding on 
that side becomes excited and blows a fuse, which allows a 
weight to drop and operate the switch C or Cl,‘as the case 
may be. For the sake of simplicity the diagram has been 
made to showa connection which would leave half the choking 
coil still in circuit, but as actually arranged the two halves of 
the coil are put into parallel on the sound feeder, and the only 
drop is that due to the one cable doing the duty of two. 

The working of this device was demonstrated on Thursday 
at one of the sub-stations which was supplying the town at the 
time, by driving a nail into one of the feeder cables, the 
effect of which was simply a momentary blink on the lights, 














Bey, p= —— 


------ 














| 





Ais 














ras: 
—, 

> 
}-------- 
} 
iz 
| 











' 

' 
' 
' 
' 
' 
' 
' 
i 
' 
' 
' 
' 
‘ 
' 
' 
t 
' 
' 
' 
' 
' 
' 
' 
‘ 








na 
~~ }p-+--4}-------—~-- 


a 4 == [SS 
i s | | { 1 a 
' ' 
_— » = Ms + — — — 
H ' 
| } 
ee 2 oe eee ———— i_M2 — 
sss Ss S==f3y---= === tos == j wahernnascesenen ~asecumene 


HASTINGS SUB-STATION CONNECTIONS 


The same demonstration was most successfully repeated at 
the generating station on an experimental line where the 
whole apparatus could be seen at once. The rest of the 
diagram is self-explanatory. E denotes-high tension bus-bars ; 
F, F1, F2, &c., the high-tension fuses ; G, G1, G2, &c., twenty 
kilowatt transformers ; H and H1, low-tension discriminating 
cutouts; I and I1, low-tension bus-bars; J and J1, main 
ammeters; K, main three-way wattmeter; L, double pole 
main switch, for disonnecting secondaries of transformers 
from distributing bus-bars; M, M1, and M2, distributing bus- 
bars ; Nand N1, fuseson distributors. The only item calling for 
special comment is the switch L, which is opened by hand at 
about midnight in all the sub-stations except one situated at the 
generating station, so that all the feeders can then beswitched 
off, and all the transformer losses avoided during the hours of 
light load. The switch L can, however, be closed at any 
moment if required from the generating station by closing a 
switch on the pilot wire, and this is normally done at about 
sunset. All the demonstrations went off with complete success, 
and a general inspection of the station closed the programme 
for the day. 








DOCKYARD NOTES. 


Tue German battleship Wittelsbach, after grounding 
badly on the Danish coast, has been got off with a big hole in 
her bottom and other injuries, the exact nature of whioh will 
probably not be made known. At one time her loss looked 
probable—it would have been a heavy one to the German 
fleet. When anything happens to any of our ships it is the 
fashion in Germany in no inconsiderable degree to hint at bad 
workmanship and inefficient officers. There is no occasion to 
return the compliment ; but a list of German ships that have 
not been aground would be considerably shorter than one 
of those that have. Still, their coasts are difficult for 
navigating round. 





Iv appears that the French torpedo-boat No. 108, that went 
ashore on the Cornish coast, was destined to serve as a species 
of Belleisle to the French Northern squadron. 





Some few weeks ago we commented very strongly on the 
removal of certain torpedo tubes from destroyers. The tubes 
had a tendency to make the boats rather wetter than they 
might otherwise have been, but their removal was hardly 
justifiable on that account. We are glad to be able to state 
that these tubes are now being replaced. We congratulate 
the authorities on the step. We may add further that we 
should like to see experiments conducted more vigorously 
than hitherto in the search for a lighter tube material, so that, 
if possible, existing tubes could be doubled. It will be but 
rarely that a destroyer will succeed in getting among a hostile 
fleet ; it is advisable to do all that is possible to ensure that if 
she does she will be able to make the utmost of the chance. 





OnE of the new German battleships described and illus- 
trated in last week’s ENGINEER, has been launched at 
Krupp’s Germania Yard, Kiel, and christened Braunschweig 
(Brunswick) 





Tur old Galatea, an ‘‘ armoured cruiser ’’ of the Parlia- 
mentary Return type, is being replaced in the home squadron 
by the second-class protected cruiser Dido. 
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LITERATURE. 





Elementary Applied Mechanics. By T. ALEXANDER, 
M.1.C.E.1., Ord. Meiji, Japan; and A. W. THomson, 
D.Sc. Macmillan and Co. 1902. 575 pp, 8vo. 280 
illustrations. 

Tus work is dedicated to Macquorn Rankine “by his 

pupils, Thomas Alexander and Arthur Watson Thomson.” 

They are, without doubt, among the cleverest of Rankine’s 

upils, and the ghost of the great father of modern 

scientific engineering must feel grateful for the reverential 
afiection in which his memory is held by those in whom 
still lives so much of his spirit. The authors are well 
fitted by training, intelligence, and long practical experi- 
ence of teaching for the task they have undertaken. 
That task is mainly mathematical, and the applications 
of mechanical principles developed in their work are 
confined to earthwork and bridgework. It augurs well 
for the quality of a technical book when its range is well 
restricted, but the title of their book is on this account 
too general, because “applied mechanics” covers ma- 
chinery, hydraulics, electrodynamics, and ever so many 
other branches. Within their own department of 
mechanics, the authors have this special qualification, 
that they have, for a long series of years, made bending 
moment diagrams a favourite study, and have done much 
original and useful work in this sphere. 

From the purely mathematical point of view there is 
not much Pcs criticism to offer, unless it be that 
while most of the book is really somewhat difficult read- 
ing, requiring thorough mathematical ability to follow it, 
yet very frequently the argument is set forth lengthily in 

a ” 
cos 6” 
ke. kc., see page 27. We can hardly imagine the student 
able to read the book profitably and yet requiring this 
sort of nursery leading. Except for this sort of incon- 
sistency, the style is throughout excellent for teaching 
purposes. The authors seem specially proud of their 
blackboard “ moving models,” which automatically draw 
out stress ellipses and moment diagrams. These may be 
useful, but we confess that the time spent in explaining 
the mechanism concealed behind the blackboard, and 
which constitutes the automaton—and this explanation 
must be had by an intelligent student in order that the 
model may be useful to him—might be better spent in 
direct study of the phenomena thus illustrated. 

The first part of the book is devoted to the funda- 
mentals of the theory of stress, strain, and resilience. 
It is a pity that authors treating of such subjects should 
hamper themselves with needless restrictions. For 
example, on the first page we find that, when dealing 
with equilibrium under external forces, “the body is 
considered to be perfectly rigid,” and that external forces, 
“ acting really on a part of the surface, are considered to 
act at points,” and “it is taken for granted that the 
matter of the body is infinitely strong at such points.” 

Now of what effect are these assumptions in the sub- 
sequent development of the argument? Literally and 
absolutely of no effect whatever. No real use is made of 
such assumptions at any stages of the reasoning. More- 
over, if they were really necessary for the development of 
the theorems, of what earthly use would the results be, 
seeing that we know of no actual circumstances in which 
these assumptions bear even a remote approximation to 
the truth? If the results were not true without these 
unholy assumptions, it would be entire waste of time and 
mental energy to follow the study based upon them. 
Fortunately they are superfluous assumptions, and the 
theory is just as sound without them. 

The section upon problems in resilience is yaite 
interesting and instructive. We may point out that 
there are two misprints on page 23. 

The problem of internal stress uniform throughout a 
particle of finite size is very thoroughly and clearly set 
forth in full detail. The direct results of variation of 
stress are not explained, and this seems a pity, because 
the majority of the practical problems dealt with 
throughout the book are, of course, those in which more 
or less sharp variation of stress actually occurs, and the 
student who has not been taught the laws of the influence 
of stress-variation is apt to suspect that they may inter- 
fere with the correctness of the results obtained. The 
first practical application is to the stability of earthwork, 
and here, as also subsequently in beam sections, the 
variation of stress from point to point is so marked that 
we can hardly consider that we have mastered the subject 
without having closely examined whether these stress 
variations modify the results obtained solely from the 
laws of uniform stress. 

The exposition of the strength required in various 
forms of retaining walls is very neat and simple. There 
seems to be a discrepancy between the ¢=8 at foot of 
page 91, and the subsequent table on page 98. It would 
also be well to explain more distinctly that the calculated 
pressures against the walls are the maxima pressures that 
may sometimes occur, and for which, therefore, stability 
and strength must be provided in the walls, and not those 
which bear upon them normally or constantly. 

We are next introduced to bending stresses. We come 
across this, to us somewhat incomprehensible defini- 
tion, namely, that pieces subject to external stresses 
which are all parallel, “are called beams, and the stress is 
called transverse.” But struts and ties are also subject 
to “external stresses which are all parallel,” and beams 
are often subjected to a variety of non-parallel external 
forces. Certainly, in order to have pure bending on a series 
of parallel sections right along the length of the beam, the 
external forces must be all parallel ; but the real point is 
that the only sections on which pure bending can exist 
are those parallel to the resultant of the external forces 
applied to either side of the section. The individual 
externally-applied forces may deviate as much as possible 
from parallelism. But if at any part of the length there 
be drawn a section parallel to the resultant of those 


childish detail, after the style “ ; = 006 6, .°. b= 





applied to either side of that part, then on this section 
there is pure bending. If, however, this resultant lie nearly 
— to the length of the structure—so that the section 

ecomes a very long one, stretching through a consider- 
able portion of the , Ha 4 of the structure—then it may 
be found impossible to draw any such section. Moreover, 
we have bending stress combined with thrust or tension, 
and it is none the less bending because it is so combined, 
that is, because it is not pure bending. 

As we have said, the authors have made a ry. sd 
special study of the forms of bending moment and shegr 
force diagrams for various combinations of dead and 
rolling loads. This part of their book is very full, and 
thoroughly excellent; perhaps the best and most com- 
plete treatment that has been published. It gives close 
attention to the positions of the loads producing in each 
section the severest normal and shear stresses, and the 
methods of superposition of diagrams are very elegant. 
Especially elegant and simple is their method of 
“degraded” moment curves. The moments of bending 
resistance of similar sections of the same breadth but of 
different depth being proportional to the squares of the 
depths, it is therefore useful to construct a curve whose 
ordinates vary as the square roots of the external bending 
moment. Such a curve is said to be a “ degraded” 
moment curve; and the authors have shown that the 
most common forms are to be accurately drawn by arcs 
of circles whose centres are very easily found. A curve 
may be also “degraded” to the cube root for certain 
purposes. 

We do not notice that the authors say anything about 
the utility of constructing moment curves in two inde- 
pendent parts, one for the imposed loads, and the other 
for the supporting forces. We have found this an 
extremely useful practice, especially so when the 
supporting forces are at first difficult to find or doubtful 
in character, as when the structure has many supports. 
There is a too common idea that a moment curve can 
be drawn only for a complete set of balanced forces. 
This is entirely erroneous, and it is often very helpful to 
split up the whole set into groups, each group being in 
itself unbalanced. This method applied to continuous 
girders Jeads to comparatively simple graphic solutions 
of the problem to find the shares of the loads borne by 
the various piers. 

The chapters on the bending strengths of various 
beam and girder sections contain only the usual matter. 
Straight-line approximations to outlines of uniform 
strength are obtained; but no attempt is made to make 
a selection of the possible approximations of this sort, 
such as will give maximum economy in material. The 
subject is not without practical importance. The distribu- 
tion of shear stress over the section is demonstrated in 
the ordinary manner; but no solution or explanation of 
the knotty problem of shear stresses at places where 
the size of section changes suddenly is given. This is 
due to the authors leaving on one side the laws of the 
effects of variation of stress and considering only those 
of uniform stress. They give the student the usual 
warning that sharp change of section is to be avoided, 
but do not explain why, nor do they indicate in what 
degree the danger is mitigated by more or less building 
in the corners. This subject of shear stress distribution 
under the circumstances that are known to be most 
trying to the material, and not only under those which 
are of easy mathematical investigation, deserves the most 
careful and close study by engineering students. It 
enters into the practically successful design of almost 
all the important detail of structures and machinery. 

We note in passing thaton pages 350-354 the problem 
of continuous beams with rigid supports is explained in 
a specially neat and simple method. 

On page 393 the calculation for “allowance for weight 
of beam ” is given; but only for the somewhat unpractical 
case of making this allowance by increasing the breadth 
of section alone without change of depth. This cannot 
be done for many cases in which it is worth while to 
make this allowance by calculation. But the authors 
omit to point out that the same simple rule as applies to 
this case applies also to framed structures in which the 
allowance can be made by increasing the sections of the 
individual bars without altering their lengths. It also 
applies to I sections in cases in which the allowance can 
be made in the flange section areas alone without change 
ef total depth. Also the two cases of solid beams, in 
which the allowance is made by increasing proportionally 
all the heights without change of breadth, and in which it 
is made by increasing all the sectional linear dimensions 
proportionally, are quite easily dealt with. These two cases 
give quadratic and cubic equations ; but if engineers only 
realised how easily and quickly such equations can be 
dealt with by trial and the help of a table of squares and 
cubes, they would recognise them to be no obstacle in 
ordinary practice. 

Chapter XX. contains a good, short summary of what 
has been done in regard to the calculation of steel arches ; 
and the next chapter gives interesting theoretical calcula- 
tions of the most economical proportions in parallel- 
boom framed girders. Great trouble has been taken to 
make these calculations for several styles of framework 
and conditions of loading, and to tabulate the results. 
These problems are of fascinating technical interest, and 
of real practical importance from the point of view of 
cost of construction. Unfortunately, the results obtained 
in the present treatise are vitiated considerably by 
the assumption that the permissible tensive and com- 
pressive stresses are numerically equa!. The writer of this 
review many years ago made numerous calculations on 
this same subject, and he found it practically as easy to 
make allowance for the desirable difference between the 
two working stresses as to make no such allowance. For 
instance, Messrs. Alexander and Thomson find that with 
equal stresses in tension and compression, in a Warren 
girder, it is most economical of material to place the 
struts and ties of the bracing at equal inclinations to the 
vertical. But itis easy to prove that, measuring these 
inclinations by their tangents, the two inclinations should 





have the same ratio to each other as the two stresses 
This leads to the struts being the more upright of the 
two. The main difficulty in applying the rule lies in the 
fact that, the struts being long, the proper allowable 
average stress on their sections changes rapidly with 
their length, and therefore with their inclination in a 
girder of given depth. In girders, also, of great depth— 
irrespective of the ratio of depth to span—it is evidently 
right to have the struts more nearly vertical than when 
the girder depth is small. The difference between allow- 
able tensive and compressive stresses also affects the 
calculation of most economical depth; but this cannot 
be discussed without the help of algebraic demonstration. 

An interesting result of these calculations, not noticed 
in the book under review, may be thus simply stated :— 

If the same tension stress be allowed on the bracing 
ties as in the tension boom, and if the same compression 
stress be allowed in the bracing struts as in the com- 
pression boom, then the 
Ratio of weight of all the ties to that of tension boom = 

a(N sf ) (Penance aioe end 
N span 

Ratio of weight of all the struts to that of compression 


boom = a(N + x) (“ne of one = . 


span 
where N is the number of bays in the span. Thus, with 
ten bays, if the tie length is one-seventh the span, the 
above tie ratio is 30°3 + 49 = nearly °62; and if the 
strut length is one-eighth the span, the strut ratio is 
30°3 + 64 = nearly ‘47. With these ratios the girder 
depth will be close upon one-ninth of the span. 

Another interesting point is noticed on page 445. By 
making the struts more vertical the weight of the com- 
pression boom is slightly increased—partly in consequence 
of the slight lengthening of this boom—while the weight 
of the tension boom is slightly decreased. If the stresses 
in tension and compression on the two booms were 
numerically equal, the increase in the top weight would 
exactly counterbalance the decrease in the bottom weight, 
so that the sum of the two would be unaffected by 
changing the inclinations of the braces. If, however, 
the compression is less than the tensive stress, there 
will be a slight augmentation in the total weight of the 
two booms together, the more so because the length of 
each bay of the top boom is increased and, therefore, the 
allowable stress per square inch on its section ought to 
be decreased. The supposition is that the girder rests 
on the piers by the bottom boom ends. 

Throughout the book the authors seem steadily to 
refuse calculation of what they call “indeterminate ” 
cases—that is, those in which there is “redundancy.” It 
is hardly fair to call such cases “indeterminate,” because 
of course, if all the necessary data be supplied, the 
stresses in all the members can be calculated, although 
unavoidable slackness at joints makes the calculation 
somewhat inexact. As these constructions are frequently 
employed in practice, it is desirable that true methods 
of designing them should be elaborated. Since such 
redundancy certainly increases stiffness greatly, while 
stiffness under rolling loads is usually conducive to 
strength and is otherwise advantageous, it is by no 
means certain that, at any rate in some circumstances, 
such redundancy is unscientific or even uneconomic in 
respect of quantity of material. It would be a most 
interesting theoretical investigation, which we recom- 
mend to the attention of our authors, because we 
recognise their ability to carry it through, to find out the 
true law according to which the total weight required for 
safety under given loads varies with the greater and 
greater re-duplication of the webbracing. Such increas- 
ing complexity of the web bracing gradually leads in the 
limit to the case of a solid web, or, at least, seems to 
do so. In such a calculation, however, it will not do to 
take each bay of either boom simply as a tie or a strut, 
as our present authors do. It is essential to calculate 
the extra sectional area they require to give them beam 
strength against the loads that actually bend them. 

The last part of the book is devoted to masonry 
arches, and appears to be one of the best summary 
treatises on this subject. 

No technical text-books are immaculate—theoretical 
books no more than purely descriptive volumes—but 
the work now before us constitutes one of the most 
painstaking endeavours to arrive at accuracy and clear- 
ness in its special sphere that has come to our notice. 

The book is printed in good readable type, and mis- 
prints are rare. 





SHORT NOTICES, 

The Post-ofice London Directory for 1903: Comprising, amongst 
other information, Official, Street, Commercial, Trades, Law Court, 
Parliamentary, Postal, City Municipal and Clerical, Conveyance 
and Banking Directories. 104th annual publication. London: 
Kelly’s Directories, Limited.—No alteration, as far as can be seen, 
has been made in the arrangement of the various sections, but the 
opening of the Post-office London telephone system, and the 
rapidly increasing use of the telephone and telegraph services, 
have caused numerous additions in the ‘‘ Commercial” section. 
In the ‘‘ Conveyance ” section the population of the places men- 
tioned in the 1901 census reports is given as far as these have been 
published. Ifthe new book only proves as reliable as its prede- 
cessor, no fault need be found with the work of the compilers. 

Round the Horn before the Mast. By A. Basil Lubbock, With 
illustrations. London: John Murray, Albemarle-street. 1902.— 
A book smartly writ‘en in a vigorous masculine style appropriate 
to the subject. There are some particulars of the old clippers and 
theirfamoussailings—amongst them ofthe Thermophyle, designed 
by Mr. Waymouth, not ‘‘ Weymouth,” former secretary of Lloyd’s 
Register, ‘considered by many sailors to be the fastest sailing 
ship ever launched.” 


BOOKS RECEIVED. 

Who's Who. 1903. An annual biographical dictionary. Fifty- 
fifth year cf issue. London: Adam and Charles Black. 1903. 

The Englishwoman’s Year-book and Directory, 1903.‘ Fifth year 
of new issue. By Emily Janes! Twenty-third year. London: 
Adam and Charles Black. 1903 

Annals of the —— Observatory of the Smithsonian Institu- 
tion. Vol. I. By 8S. P. Langley, director ; aided by C.G. Abbot. 
Washington: Government Frinting Office. 1900, 
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THE UGANDA RAILWAY. 
(From our own Correspondent.) 
No, IV.* 

Tue earnings of the line from March, 1901 to 1902, de- 
ducting carrying of railway material, were 1,104,500 rupees 
(£69,031). While construction was in hand, the carrying 
up of goods hindered rapid delivery of material, so that it 
was not altogether liked; but now that the line is practically 
completed, merchants will be encouraged, and quick de- 
livery may be expected, so for this cause one might expect 
an increased return. Besides this, the railway has civilised 
the natives enormously, even in the short time it has 
been with them, and the native wants will slowly grow 


| thrown away, and compulsory schooling might very well 
be started in Mombasa. The missions all have schools, 
and to hear the French Fathers teaching the native boy 
to sing “ God save the King” is instructive. Probably 
giving mission schools grants for every boy under ten 
who can read and write English is the cheapest way to 
encourage civilisation. 

Land will have to be iet to settlers on most advan- 
tageous terms, as otherwise they will not enter the 
country. 

The large extensive change that the railway will make 
in Africa may be gathered from a cutting which appeared 
in the Morning Post of November 14th :—* The 
Tanganyika Concessions, Limited, has despatched an 
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TYPE OF AMERICAN LOCOMOTIVE FOR THE UGANDA RAILWAY 


and cause trade, so that from this alone the earnings will 
slowly increase. For the next year or two it must not be 
’ forgotten, however, that as the big numbers of coolies 
hitherto working on the line, who all spend a little 
money with traders, return to India, this trade will 
more or less die out. The latest report shows that 
11,000 tons of merchandise was carried up the line and 
only 1250 tons down. Taking the figures in detail, liquor 
stands out a big item—482 tons, while building material 
was only 580tons. Of the 183 tons of baggage that went 
up not a third returned. 

Out of these goods carried up, the grain, the wood for 
building materials, sugar, and probably tobacco can all be 
grown in the country, so that to encourage trade the 
railway rates on them for the up journey should be high, 
as also should liquor be, while the transport of machinery, 
building material—except wood—should be very low. 

The fact that the Uganda Railway commences at such 
a fine port as Kilindini, which is probably the best 
between Suez and the Cape on the African coast, and when 
fitted up with a jetty at which ocean steamers can come 
alongside will be one of the best in Africa, and at the 
other end meets the Victoria Nyanza, a lake bigger than 
Ireland, and out of which run large and, therefore, pro- 
bably navigable rivers. On the lake now is one steamer, 
the “ William Mackinnon,” quite a small boat which steams 
10 knots. Another is being launched, of 600 tons, and will 


steam 16 knots, and a sister boat is also in hand, so by , 


June of next year three steamers should be working. 
What are three steamers on a coast line as long as that of 
Ireland? The success of the railway must largely depend 
upon a good and cheap organised fleet of steamers and 
boats working both the lake and itsrivers. Jetties should 
be put up wherever goods are likely to be obtained, and 
a regular line of steamers should be run. 

The country must be opened up by roads. Since the 
construction of the railway was commenced, nearly seven 
years ago, one road has been made to encourage traffic, 
Voi to Kilimanjaro, say 80 miles, all of which was done 
very cheaply by native labour in nine months, and it 
must since have paid for itself several times over. A 
road in British East Africa is merely a clearing about 
12ft. wide through the jungle, with some of the stumps 
taken out, the big streams being bridged with jungle 
timber. 5; 

It is generally supposed, that scarcity of water is 
hindering the progress of opening up the country. In 
the country now is one “deep” well, 70ft., in Kilindini, 
one artesian well was started and given up after about 
60ft., the boring machinery being unsuitable. Why 
should not the Government let a contract to a company, 
say, for twenty or thirty artesian wells along the line 
to see if water cannot be found? If found it will pay 
enormously, especially if at the places engines require it 
on the railway, as that would do away with the haulage 
of the water tanks. 

The commercial success of the railway also greatly 
depends upon the civilising of the native. Teaching 
him to read and write English would not be money 


* No, III, appeared December 12th. 


expedition consisting of three Europeans and one hundred 
and fifty porters for the purpose of opening a trade route 
from Victoria Nyanza to Tanganyika by way of Mombasa. 
The German officials are assisting the party. The King’s 
birthday was duly celebrated in this remote province of 
the Empire.” The southern end of Tanganyika from 
Lake Victoria is 400 miles, and from Mombasa, 650 miles, as 
the crow flies. Six years ago, mails took from four to five 
months to reach Entebbe, the capital of Uganda, from 
London, now they can regularly arrive in twenty-eight days, 
and occasionally in twenty-one days. The quickest way 
to get to Mombasa is by P. and O. to Aden, and then 
in a coasting British-India to Mombasa; but direct 
boats of the German East Africa Company leave 
Antwerp, calling at Naples and Mombasa, do the 


THE ROYAL TRAIN OF THE LONDON, 
BRIGHTON, AND SOUTH COAST RAILWAY: 


THe Supplement which accompanies this issue has beon 
prepared from drawings of the recently-constructed now 
Royal train of the London and Brighton and South Coast 
Railway Company. This train has been specially made for the 

' King, and replaced that which was used for many years by 
Queen Victoria. The design has met with so much approval 
that we understand other railway companies have used it as 
their model in building Royal trains. 

The train consists cf five carriages, cach 52ft. long over the 
body, arranged as follows :—The Royal saloon occupies the 
centre position. At one end of it there is a saloon for 
ladies-in-waiting, and at the other a saloon for gentlemen-in. 
waiting; a brake-van is placed at each end of the train for 
railway officials and guards. 

The bodies of the carriages throughout are framed of 
mahogany, and carried on steel underframes and steel bozies, 
of which drawings are given, The Royal saloon has two six. 
wheeled bogies, and the other carriages and brake-vans two 
four-wheeled bogies. Each carriage is fitted with the auto- 
matic Westinghouse brake complete. The train has a system 
of electric communication between the driver and guard and 
passengers, and is also lighted throughout by electricity, 
generated by a dynamo in one of the brake-vans, the dynamo 
being driven by a belt from a pulley fixed to one of the 
bogie-wheel axles. The arrangement is shown in the 
drawings. 

The Royal saloon is divided into three compartments—a 
saloon each for the King and Queen and a servants’ compart- 
ment. The clerestory roofs are finished with white and gold 
lincrusta, the dados under the side-lights with fawn and gold 
lincrusta; in the King’s saloon the mouldings are finished 
mahogany, but in the Queen’s saloon they are of a lighter 
character, viz., of maple. The vertical panels and pillar caps 
between the side-lights in the King’s and Queen’s saloons are 
of satinwood, having a tasteful floral design in marquetry, 
and in the servants’ compartment mahogany. The side-lights 
are fitted with patent spring blinds of pale green silk and 
curtains and drapery to match. The two saloon compart- 
ments each contain a suite of furniture comfortably uphol- 
stered in dark green morocco leather, a folding table, parcel 
racks, &c. The floor throughout is covered with a rich 
crimson Axminster carpet of a quiet design. The carriage is 
well ventilated by ‘‘ hit-and-miss ’’ ventilators over the doors, 
and hinged ventilators in the clerestory roofs. 

The electric lighting is of a very efficient character. The 
King’s compartment is provided with six lamps, the Queen's 
with ten ; the glasses in each case are frosted and provided 
with pale-green silk shades, which can be drawn over if desired, 
producing a beautiful soft light. There is also a lamp in each 
lavatory and in the servants’ compartment. The two saloon 
compartments each have an electric heater, which acts in a 
very satisfactory manner. 

Entrance into the carriage is gained by a door on either 
side of the centre, or by a door leading into the servants’ 
compartment on either side. 

The servants’ compartment is provided with a seat com- 
fortably upholstered in dark-green morocco leather, folding 
table, Pasteur filter, electric bell indicator, hat and coat 
hooks, &c. The saloon for ladies-in-waiting is divided into 
three compartments, viz., a main saloon,in the centre and a 
small compartment at each end, and has two lavatories. The 
clerestory roofs are finished with white lincrusta and the 
dados under the sidelights dark-fawn lincrusta. The 
mouldings and fascias are of the finest mahogany with 
sycamore panels well polished. Ample ventilation is secured 
by the ventilators over doors and hinged ventilators in roof. 
The seats and occasional chairs are upholstered in blue silk 
plush. The floor of the main saloon and the end compartment is 
covered with a rich Axminster carpet to harmonise with the 
furniture and general surroundings. 

The saloon for gentlemen-in-waiting differs only in colour 
from the ladies’ saloon, the seats and occasional chairs being 
upholstered in a rich olive-green silk plush. 

The two brake vans are composite in character, each being 
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journey in three days longer, at nearly half the cost, 
£38 to £53; while the French line runs to Zanzibar, 
where frequent steamers run up again to Mombasa. 
The change the railway has already effected in the 
natives is very marked. Four and a-half years ago only 
the Swahali, the coast native, would accept money for 
wages, while three years ago the survey party, surveying 
the latter end of the line near the lake, found it advisable 
to have a strong military guard. Now, all the natives 
are getting keen after money for the luxuries it gets them, 
and this is the point to be encouraged. While the above- 
named natives, whom the survey parties feared at 
first, a year and a-half later did earthwork along- 
side Indians, Swahalies, and Baganda—all on con- 
tract together, all being paid in rupees, although the former 
turned out to work with spears, shields, knobkerries, but 
laid them aside for hoe and basket, and while at work 


played war horns, and sang war songs, and danced war | 


dances with baskets of earth on their heads, they still did 
a third of the work of trained Indians on contract, and 


these naked workmen had to be taught how to use a basket | 


and pick, while their women brought in sheep, sweet 
potatoes, fowls, eggs, milk, and fish for sale. 

Only one on the staff of those sent out from both 
England and India died from disease; one other was 
killed by accident; but lion shooting claimed more than 
one, and this was out of a staff of something over seventy, 
for a period of seven years, while many lived under 
canvas year in and year out. On the next page we give 
some typical views of cuttings on the railway, and one of 
the American locomotives is illustrated above. 





























ROYAL SALOON 


arranged to carry ten persons in addition to guards. The 
seats of one of the vans are upholstered in dark-blue figured 
plush, with carpet and trimmings to match, the other in red 
plush. The dynamo and accumulators for lighting and 
heating purposes are fitted in one of the vans. 








SEVEN-MASTED SCHOONER.—The American merchant marine is 
developing a new type of ocean-going cargo sailing vessel in the 
way of big schooners with from five to seven masts. With this 
rig, and with steam power to handle the running rigging, only a 
very small crew is required for a large vessel. There is always a 
large amount of imperishable freight awaiting coastwise and foreign 
transportation at comparatively low. rates, and the modern large 
schooners can profitably take such rates and deliver the cargo 
within acceptable time. The largest of these vessels is the 
Thomas W. Lawson, 403ft. long over all, 368ft. long on the water- 
line at 264 ft. draught, 50ft. beam, and 35ft. —. The gross 
tonnage is 5218 tons. The steel lower masts are 135ft. high, 32in. 
diameter. The five top masts ‘are 58ft. long, with trucks 15lft. 
above deck. The steel bowsprit is 85ft. long, with 65ft. outboard. 
The sail area is 43,000 square feet. The hull is of steel, with shell 

| plating on the joggle-plate system. The bar keel is 12in. Ly 34in., 
and there are bilge keels amidships. The masts are built up with 
flush joints, and are stiffened inside by steel channels with webs 
curved to the inner radius of the mast, The officers’ and men’s 

| quarters are steam heated and electrically lighted, and there is a 
complete telephone system. In the forward deck house is a double- 
cylinder winding engine Yin. by 10in., with shaft extended 
through the sides and fitted with winch heads. A similar engine, 
8in. by 8in., is in the after-deck house, and five similar engines 
are located on the deck. Each of the two engine deck houses has 
a vertical boiler 5ft. by 8ft., working under 100 lb. pressure. The 
capstan, windlass, fire pump, and donkey pump for washing decks, 
&c., can be operz.ted by steam. The vessel can = a cargo of 

| about 8000 tons of coal, and, owing to the mechanical equipment, 
the entire crew consists of only sixteen men, 
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RAILWAY MATTERS. 


Tue record of train accidents in the United States in 
October contains 46 collisions, 30 derailments, and 6 other 
accidents. 


Tue Northern Railway of France has lost nearly 
£150,000 through the recent coal miners’ strike in the Nord and 
Pas de Calais. 


TE City and South London Electric Railway, with 
a view to meeting the coming competition with the County 
Council's electric tramways, has made sweeping reductions in the 
prices of season tickets. 


Tue Northern of France Railway has arranged that 
its engines shall run from Paris as far as Litge in Belgium, which 
is mostly over its own lines since the Nord Belge is its property. 
The distance is 225 miles. 


THE name of Mr. Clifton Robinson has been added to 
those on the Board of the Metropolitan District Railway. This 
gentleman was the managing director of the London United 
l'ramways Company, which has been acquired by the Perks group. 


Tue Hastings Town Council on Friday, by a majority 
of twenty-six to eight, decided to support a new tramway Bill to lay a 
line along the front. The matter of tramways has been before the 
Council for six years, and the present vote shows a remarkable 
change of opinion. 

On the morning of Tuesday, November 25th, the 
Twentieth Century Limited, of the Lake Shore and Michigan 
Southern, was run from Elkhart, Ind., to Chicago, 101 miles, in 
1 hour 40 minutes. The train consisted of six cars, and was 
drawn by engine No. 603. Speed was slackened twice. 


THE Government of South Australia has called for 
tenders for the construction of a Transcontinental Railway con- 
necting Adelaide and Port Darwin on the land grant principle, 
says a Reuter telegram from Adelaide. Tenders will shortly be 
advertised for in England, France, Germany, and America. 


Tue Austrian State Railroads early in November let 
contracts for forty-two locomotives and as many tenders to four 
Austrian works. The prices are slightly lower than a year ago. 
The State Railroads have also let contracts for rails for two 
years to come; an old contract made for five years had just 
expired. 


THERE were 3156 miles of railways and tramways — 
fortrafficin New South Waleson September 30th last, as against 3017 
miles on the same date last year. Although there was an increase 
of nearly 400,000 train miles run there was a material decrease in 
revenue, the earnings per train mile showing a reduction from 
6s, 3d. to 5s, 23d. 


Women tend the crossing gates at many German rail- 
way crossings, and it has come to light that the officially-appointed 
woman has sometimes set her servant girl to attend the gates. 
This, says the Minister of Public Works, must not be permitted ; 
the women appointed must themselves attend to their duties, like 
all other mite ney 


THE membership of the Amalgamated Society co! Rail- 
way Servants rose from 59,819 in 1899 to 62,023 in 1900, but last 
year fell back to only 55,941, thus indicating that the increase in 
1900 was due to temporary causes, and that there is no steady 
enthusiasm in favour of the society amongst the 550,000 railway 
servants of this country. 


THE total length of railways open for traffic in Europe 
on January Ist last was 180,653 miles, an increase of 4308 miles 
inone year. Of this increase Russia, of course, had the largest 
share, 2949 kiloms. having been opened between January Ist 
1901, and January Ist this year ; Germany stands second ; France 
third ; and Austria-Hungary fourth. 


THE promoters of the High Peak electric railway have 
instructed their solicitors to amend the draft order so as to provide 
for a passenger traffic only throughout the whole line, except on 
that portion which lies between the depét near Ladmanlow and 
Macclesfield, where they will endeavour to meet the agricultural 
requirements of the district. The solicitors state they have no 
doubt that the Light Railway Commissioners will accept the 
amendment. 


A coMMISSION composed of railway managers and 
officials is now holding an investigation into the circumstances 
attending the extraordinarily frequent railway collisions on several 
of the railway systems in Russia. During the last twelve months 
especially railway collisions have occurred at a steadily increasing 
rate. A radical overhauling of the system, which requires signal- 
men, minor officials, and level-crossing men to work up to fifteen 
hours a day at a stretch, is required. 


WE understand that the Norwegian State Railroad has 
just had built at Winterthur some consolidation engines with large 
boilers. The diameter of the boiler is 66in. inside, while the total 
heating surface is 1912 square feet. The two cylinders are 21gin. 
and 32}in. in diameter with a stroke of 25jin. The working pressure 
is 1741b. per square inch, and the weight available for adhesion is 
62 tons, the total weight being 72 tons. The engine is required to 
work over grades of 1 in 60, with curves of 975ft. radius. 


Tue Prussian State Railroads are placing contracts for 
618 passenger cars, 213 baggage cars, and 5000 freight cars, and 
only works which have heretofore built cars for the State Railroads 
will be asked to bid. All the cars must be delivered by November, 
1903. A limited number of the passenger cars will be eight- 
wheeled, with entrances at the ends ; but they will be chiefly six- 
wheeled compartment cars, A larger number than ever before of 
eight-wheeled freight cars, to carry 66,000 Ib., will be built. 


Tue directors of the South-Eastern Railway Company 
have decided upon the form of issue of the £1,000,000 authorised 
new capital, namely, in the form of preference stock bearing 
interest at the rate of 4 per cent. per annum until December 31st, 
1907, and on the opening of the company’s books in February, 
1908, this stock will become an ordinary stock, and rank with the 
then existing ordinary stock of the company, and entitled to such 
dividend as may be paid on that stock as from January Ist, 
— The new stock has been allotted to the holders of ordinary 
stocks, 

In order to meet the severe competition of the 
Glasgow Corporation’ electric tramways, the railway companies 
running into Glasgow have announced that a reduction in 
the price of season tickets would come into force at the beginning 
of next year. Under the new arrangement monthly season tickets 
will be procurable from any of the suburban stations into the city 
on the basis of 5s. for third-class and 7s. 6d. for first-class. The 
new tariff is only 1s. above the special rates ted to 
workmen, who, however, are restricted to travel by certain 
trains, whereas season tickets will be available by all trains. 


Some interesting particulars with respect to a new 
system of automobile railway communication are furnished by the 
Zimes Paris correspondent, who says it is beyond the stage of experi- 
ment. It consists in the substitution on railways for the existing 
locomotives and carriages of trains of automobiles, each of which 
will be of the dimensions of the corridor carriages at present in use, 
will accommodate forty passengers with luggage, will include a 
lavatory and refreshment bar, and will be capable of a normal 
speed of 615 miles an hour. The first train is to start from the 


Lyons Station, Paris, on June 18th next, and is expected to reach 





NOTES AND MEMORANDA. 


For equivalent volumes aluminium weighs only 37 per 
cent. of the next lightest etal in common use, and as regards 
cost only zinc, lead, and cast iron are cheaper. 


THERE is to be another addition to the machinery of 
the Birmingham University power stations, for it is stated on good 
authority that a De Laval steam turbine has been practically 
given by a Leeds engineering firm. 


Tue Algrin alcohol motor has three cylinders, two 
being power generators and one a compressor. The stroke of the 
compressor bs egy and consequently the quantity of compressed 
gas admitted to a power cylinder, can be varied by hand while the 
engine isrunning. In this way the speed of the engine may be 
kept practically constant while the power is varied over a wide 
range. 


An American named Mr. V. G. Heber has conducted 
experiments with a view to ascertaining the effect of electricity on 
lant life. The results, according to a report given in the 
Vestern Electrician some time ago, were beneficial. The author 
passed a continuous or intermittent current during the night, 
ane the current every third or sixth day and kept the sail 
amp. 


Vacuum tuyeres cooled on Foster’s system, which are 
being extensively adopted for blast furnaces, gives an alarm auto- 
matically when burnt. An indicator on the tuyere water supply 
tank shows which tuyere it is, and no water passes from the burnt 
tuyere to the furnace hearth. IJronmasters will appreciate the 
importance of such a contrivance, which helps to keep the furnace 
on a more regular grade of iron, and although the saving in 
tuyeres may not be so great, there is always absolute safety in 
working. 


THE production of iron in South Russia has made rapid 
strides in recent years, and the district is now by far the most 
important of the eight iron-producing districts in Russia, both 
European and Asiatic. Out of 2,629,510 tons of pig iron produced 
in 1899, 1,241,150 tons came from South Russia. The Ural district, 
which is generally supposed to be the great Russian iron centre, 
has now lost its supremacy. Whereas the increase of production of 
pig iron in the Urals between 1895 and 1899 was 45 per cent., that 
of the south was 130 per cent. 


In addition to a trial of motor delivery vans at the end 
of 1903, the Automobile Club will in September repeat its reliability 
trials, The distance will be raised from 650 miles to the full 
1000 miles, no duplicates will be allowed, and more hill-climbing 
contests will be included. The trial is to be one of reliability only, 
and the most stringent regulations will be enforced as to renewals 
and adjustments, After each day’s run the cars aro to be stored 
in a building from which the public, the owners, drivers, and 
everyone except the club’s stewards shall be excluded. 


GERMANY has been sending a good deal of coal to 
France as a result of the strikesthere. The total shipments during 
November were 6,341,700 tons, as compared with 6,065,000 tons in 
November, 1901. This is an increase of 276,700 tons. Neverthe- 
less in the eleven months ending November there has been a falling 
off, the total being 66,376,600 tons, as against 67,491,900 tons last 

ear, a decrease of 1,115,300 tons. These figures relate to the 

henish-Westphalian area. The total output of coal in the German 
Empire in the eleven months was 88,653, tons, as compared 
with 90,011,800 tons. This is a decrease of 1,358,000 tons. 


Tue degree of Doctor of Engineering—Eng. D.—is to 
be conferred by the Massachusetts Institute of Technology, Boston, 
upon students in a graduate school of engineering research which 
is to be opened October 7th, 1903. Students of marked ability 
who have received a degree of Bachelor of Science, or have done 
work equivalent thereto, will be admitted to the school upon proper 
application and acceptance. The degree will be conferred upon 
candidates from the graduate school who shall have given not oo 
than two consecutive years to special work, after presentation of a 
written dissertation on a subject previously elected and examina- 
tions by the faculty of the Institute. 


THE rainfall during the month of November was very 
unequally distributed ; but though it altered the relative amounts 
received at certain places, it has not materially improved the 
general prospects of water supply. Of forty-eight stations for 
eleven months of the year nine are above the average—a slight 
advance on last month, when there were only six out of forty-nine. 
In the eleven months England and Wales have received about 
90 per cent. of their average, Scotland only 80, but Ireland 
95 per cent. As November and October are two of the wettest 
months in the year, the outlook for water storage in some parts 
of the country is said to be very far from satisfactory. 


WuaeEn the battleship Howe was recently sent from 
Devonport to Jarrow-on-Tyne, to be refitted, it was intended that 
she should be made thoroughly effective, and it was estimated that 
about £40,000 would be required for the work. This expenditure 
would have enabled the vessel to remain on the effective list, under 
ordinary conditions, for another six or eight years, but according 
to the Western Morning News, the Admiralty have now been 
informed that her condition is not such as to justify the intended 
expenditure, and she is to be prepared for emergency service only. 
This practically means that her hull is to be made seaworthy, and 
her propelling and auxiliary machinery put in working order. 


THE most inflammable and dangerous coal dusts are 
those which are raised to a red heat by the application of the 
least quantity of heat, which depends on the amount of bituminous 
or volatile matter contained in the coal, as this must all be driven 
off by the heat before the dust becomes red hot. Welsh coal con- 
tains the least amount of bituminous matter, and is raised to a 
red hot temperature in less time and by a less quantity of heat 
than any other coal known. Although this property adds 
immensely to the commercial value cf Weish coal, it iacreases the 
inflammability of the dust, and is thus the cause of the compara- 
tively large number of mine explosions which take place in South 
Wales. 


THE report to the Secretary of the Board of Trade 
upon the working of the Boiler Explosions Acts, 1882 and 1890, 
with appendices, has been issued as a parliamentary paper— 
Cd. 1254. It shows that deterioration, defective design, and 
undue working pressure still account for the a of explo- 
sions, and that in nearly one-third of the cases dealt with the 
failures occurred in steam pipes and boiler mountings. The 
number of lives lost during the year was thirty, and this corre- 
sponds very closely with the average for the last twenty years. 
The number of persons injured—fifty-five—and the total number 
of cases dealt with—sixty-eight—were both slightly below the 
average for the same period. 


A summary of the boiler explosions and engine 
accidents in the United States during the month ending Novem- 
ber 15th show that there was a total of thirty-three boiler explo- 
sions, in which thirty-one persons lost their lives and nearly four 
times that number were more or less seriously injured. As usual, 
the greater number of explosions occurred in smaller boilers, 
Seven locomotive boilers exploded, and in this class the deaths 
were particularly numerous. Eight boilers in larger stations ex- 
ploded, as did two marine boilers. One of the. most disastrous 
was that which occurred in a steel mill in which four men were 
killed and forty injured. During the same period of time there 
were nine fly-wheel ‘‘explosions,” killing four men and injuring 





Dijon in three hours and ten minutes, 


two others, 
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MISCELLANEA. 


Tue navigation of the river Hull is becoming more 
difficult owing to the accumulation of silt. The engineer to the 
Hull Corporation has received instructions to examine the hed of 
the river and report. 


Paristan telephone subscribers have been informed by 
the French postal authorities that it has been found impossible {o 
reduce the annual charges from £16 to £12 at the New Year ag 
promised in May, 1901. 


A NEw battleship, the largest yet built for the German 
navy, was launched at Kiel on Saturday. It was christened 
Braunschweig (Brunswick), the ceremony being performed by the 
Prince Regent of Brunswick, 


A party of electrical engineers last week paid a visit 
to the Hastings Corporation Electric Light Works. The various 
sub-stations were inspected, and experiments to show the capa- 
bilities of the system carried out, 


Water waste in Chicago is a large item, according to 
the last annual report of the superintendent, who states that 75 per 
cent. of the total pumpage goes to waste. It is stated that much 
of this waste is due to leaks in both water mains and service pipes, 


Tue Clyde Trustees have decided to lose no time in 
widening and deepening the Clyde, and at a meeting last week, in 
Glasgow, it was agreed to widen the Clyde to 650ft., and to order 
two new powerful dredgers to deepen the river. The total cost 
will be about £200,000. 


AN open competitive examination for not fewer than 
twelve situations as assistant examiner in the Patent-office will be 
held by the Civil Service Commissioners in February. The examina. 
tion will begin on the 17th of the month. Forms will be obtainable, 
on request, addressed by letter to the Secretary, Civil Service 
Commission, Burlington-gardens, London, W, 


Tue Brighton Town Council have decided to proceed 
at once with the establishment of the municipal telephone system, 
and authorised an outlay of £20,000 for the rene. Portslade, 
Southwick, Shoreham, and Burgess-hill will be included in the 
system ; but in the absence of facilities for laying wires under the 
ground, Hove will be left out of the scheme for the present. 


THe Swansea Telephone Committee have decided not 
to be influenced by the action of the Tunbridge Wells Corporation 
in parting with their telephone undertaking to the National Cow- 
pany. Ata special meeting of the committee held recently, which 
all the members of the Corporation were invited to attend, a lorg 
report by their consulting engineer, Mr. A. R. Bennett, was read 
aad discussed. 


THE new United States battleship Connecticut is to be 
lighted throughout by electricity. The electrical plant of the ship 
will consist of eight 100-kilowatt steam-driven generating sets, al] 
of 125 volts at the terminals, disposed in two separate and 
independent dynamo rooms. Six ler enagge pit generators wil] 
supply current to turret turning motors. The vessel will also have 
a wireless telegraph outfit. 


Tue United States consular agent at Johannesburg 
reports that he believes that the call for traction engines in South 
Africa will be considerable. The country has been practically 
stripped of draught animals, and it will be many years before the 
requirements in this line will equal the demand. An inquiry, he 
says, has just been received for a corn cleaver and corn mill, to be 
operated by a traction engine. 


BeRtIn despatches state that three companies manu- 
facturing machinery for the making of briquettes out of coal waste 
have been combined into a syndicate for the purpose of exporting 
this machinery on a large scale to America. The factories 
interested in the syndicate are located at Ernfield, near Cologne ; 
at Buckau, near Magdeburg, and at Zeitz, in Saxony. They have 
already received large orders for machinery from the United 
States, 


It is reported that the Prince Steamship Company has 
just completed contracts for the building of two 8000-ton fast 
superior cargo steamers similar to the African Prince, now being 
built at Sunderland. These vessels, together with the Tudor 
Prince, which was launched at Sunderland lately, are intended for 
the company’s New York and South African service. One of the 
new steamers is to be built at Sunderland and the other at Middles- 
brough. 

A commiTTEE of the Barrow Town Council have 
decided to promote a Bill in the next session of Parliament for 
sanction to build a bridge from Barrow to Walney Island, on 

lans submitted by Sir Benjamin Baker. The probable cost will 

* £124,000, which will mean a 3d. rate. Vickers, Sons, and 
Maxim have agreed to guarantee a third of the deficit annually, as 
the bridge will connect Barrow with Vickerstown North and 
Vickerstown South. The bridge will cross the deep-water tidal 
channel, 


AN interesting feature of the reconstruction of the 
cruiser Baltimore, which is now under way at the New York Navy 
Yard, is the introduction of steel furniture throughout the ship, thus 
almost completely excluding the use of wood and greatly reducing 
the danger of fire and injury from splinters in time of action. 
Naval-Constructor Washington L. Capps, who is directing the 
work, has proved by experiments that virtually all the furniture 
required for a warship can be made of steel. The furniture for the 
Baltimore will cost about 30,000 dols., which is three times the cost 
of an outfit of wood. 


On Sunday last the Hamburg-American Company’s 
steamship Deutschland arrived at Plymouth with her starboard 
engine disabled. She left New York on Monday, the 15th inst., 
with 1026 passengers and 940 sacks of mails, and made a good 
passage until 1.30 a.m. on Sunday, when a loud explosion took 
place, waking the passengers and causing muchalarm. The report 
was caused by the bursting of a cylinder of the starboard engine, 
and was followed by several shocks as the engine was smashed. 
The men on duty in the engine-room escaped without serious 
injury, and the voyage to Plymouth was completed with the port 
engine, 


Tue monthly approximate traffic return for the Man- 
chester Ship Canal for November shows that the receipts were 
£33,847, against £28,991. The total for the eleven months was 
£316,118, an increase of £41,459. The directors have elected Mr. 
C. H. Scott, chairman of the Prince Line of steamers, as one of 
their number, in the room of the late Mr. S. R. Platt. The Prince 
Line, which has a fleet of some forty steamers engaged in services 
connected with various parts of the globe, has run a_regular 
service between Syrian ports, Alexandria, and other Mediter- 
ranean ports and Manchester since the Ship Canal was first opened 
for traffic. 


Ir has been the custom hitherto to charge all men 
joining the Navy ‘as stokers with the cost of their uniform and 
bedding, although a free kit has been given to lads joining as boys 
or ordinary seamen. The Admiralty have, however, now decided 
to place the newly-entered stokers on the same footing in this 
respect as the executive ratings, and in future, dating from 
January Ist, each newly-entered stoker will be granted a free kit 
to the value of £7 10s., and 20s, towards the cost of his bedding. 
This probably will tend to remove the difficulty now experienced in 








the way of — desirable candidates for this department of 
the Navy, says the Western Morning News, 
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Se at the various railway stations ; or it can, if preferred, be 
supplied direct from the office on the following terms (paid in 
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Half-yearly (including double number) .. .. £0 14s. 6d. 
Yearly (including two double numbers) .. £1 9s. Od. 
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If credit occur, an extra charge of two shillings and sixpence per annum 
will be made. 

Foreign Subscriptions will, until further notice, be received at the rates 
given below. Foreign Subscribers paying in advance at these ra 
will receive Tax Enainger weekly and post free. Subscriptions sent 
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accompanied by letter of advice to the Publisher. 
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ADVERTISEMENTS. 


@@ The charge for advertisements of four lines and under is three 
lines afterwards one and sixpence ; odd 
words. When 


oo Se a All 
subject to condition. 
Advertisements cannot be inserted anless delivered before 
Six o'clock on Thursday evening; and, in consequence of 
the necessity for going te press early with a portion of the 
edition, ALTERATIONS te standing advertisements should 
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each week. 


Letters nan to Advertisements and thé Publishing 7 the 
Paper are to be addressed to the Publisher, Mr. Bydney s all other 
letters to be addressed to the Editor of Tam Eworraze. 
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PUBLISHER’S NOTICES. 


*," With this week's number is issued, as a Supplement, a Two-page 
Drawing of the Royal Train, L.B. and S.C. Railway. 
Every copy as issued by the Publisher includes a copy of this 
Supplement, and subscribers are requested to notify the fact should 
they not receive it. : 








*,* THE JAPANESE LINE-OF-BATTLE SHIP HaTsuse.—Our two-page 
supplement of the above may be had, printed on Japanese vellum 
paper, upon a roller, price 1s., by post ld. 





+2 i fat subscriber quent oaeag t wae Se —_ in an 
imperfect or mutilated ition, } Y iving prom; 
internation of ts fat te te Palle, Ooh Oe name of the 
A ee eS ee Se Such ti lence, 
if suffered, can be remedied by obtaining the paper direct from 


this office. 
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TO CORRESPONDENTS. 


sap In order to avoid trouble and confusion we find it necessary to inform 
ts that letters of inquiry addressed to the public, and intended 
ee os paste 5 my ge in all Tio, ena" oom al 
envei i irec writer to hi in 
pp ale np be z ‘orwarded to their destination, No 


answers received by us may be fc 
notice can be taken of communications which do not comply with these 
instructions. 


4 All letters intended for insertion in Tux Enauvese, or containing 
ions, be accompanied the name and address of the writer, 
Set nennriy Fy Soe but as a proof of good faith. No notice 
whatever can be of anonymous communications, 
4aF =Wecannot undertake to return drawings or manuscripts ; we must, 
therefore, request correspondents to keep copies, 


REPLIES. 


W. S.—We have not the particulars at hand, but will endeavour to obtain 
them for you. 

E. M. B.—A book on ‘‘ The Steam Turbine,” by R. M. Neilson, published 
by Longmans, appeared recently. 

C, (Altrincham).—In reply to you and several other correspondents we 
say that the details of the Admiralty scheme have not been made 
public yet, and that full information can be obtained when they are by 
applying to the Secretary to the Admiralty, Whitehall. 

TraLtano.—You can obtain full information by applying to the Board of 
Trade, Whitehall, London. (a) He might get an engagement as third 
engineer, with pay at the rate of £5 or £6 a month ; such engineers do 
not require a certificate. ()) At any of the large English shipping 
ports, 








MEETINGS NEXT WEEK. 


Réntaen Society. — Thursday, January Ist, at 8.30 p.m., at 20, 
Hanover-square. Paper, ‘‘ X-Ray Work in Private Practice,” by Dr. G. 
M. Lowe. 

Tse InstiruTion oF Junion Enoingers.—Friday, January 2nd, at 
8 p.m., at the Westminster Palace Hotel. Paper, ‘‘Modern Marine 
Boilers: A Consideration of the Relative Values of Different Types,” by 
Mr. H. M. Rounthwaite, M.1I. Mech. E. 

Roya. InstiruTion or Great Britain.—Tuesday, December 30th, 
Thursday, January Ist, Saturday, January 3:d, at 3 p.m. Afternoon 
Lectures, “On Locomotion: On the Earth, through the Water, in the 
Air,” by Prof. H. 8. Hele-Shaw, LL.D., F.R.S., M. Inst. C.E. 








DEATH. 


Ow the 18th inst., at his residence, Rivershill, Cheltenham, Davip 
Frances Hocarrn, M.I.C.E., eldest son of the late Rev. David Frances 
Hogarth, Rector of Portland, Dorset. 
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THE TAFF VALE CASE. 


Once more we have to discuss a case of signal 
importance to workmen and employers of labour. 
Occasioned by a strike which took place so far back 
as August, 1900, the action brought by the Taff 
Vale Railway Company against the Amalgamated 
Society of Railway Servants introduced very serious 
changes in the legal position of trade unions. The 
verdict of the jury on Friday, December 19th, has 
fully demonstrated that a trade union whose officials 
take an active part in fomenting and carrying out a 
strike may be held liable as a corporate body for all 
the consequences which follow. A very short state- 
ment will suffice to remind our readers of the facts 
which led up to the case under discussion. In 
August, 1900, difficulties arose between the directorate 
of the Taff Vale Railway and their employés as to 
hours of working, tc. Many attempts were made 
to effect a settlement, but without avail. Through- 
out the controversy the directors consistently re- 
fused to enter into any negotiations with any person 
who was not in their employ, the result being that 
Union officials who were not in the employ of the 
company were at all times refused an audience. 
Seeing that difficulties were impending, the Execu- 
tive Committee of the Union authorised their 
general secretary, Mr. Bell, to proceed to 
South Wales and watch the interests of the men. 
He was assisted on the spot by Mr. Holmes, another 
official of the Union. In the strike which ensued, 
and which entirely disorganised the working of the 
Taff Vale Railway, the expenses were entirely paid 
by the Amalgamated Society. A number of the 
men were prosecuted, and legal assistance 
was provided for them out of the funds of the 
Society. When they were fined the fines 
were paid, and after they had served terms 
of imprisonment, the Society paid for bands to bring 
them away from gaol in triumph. Nearly twelve 
hundred men suddenly left their work, and of these 
some four hundred left without any previous notice. 
In the light of these facts, the railway company 
applied to Mr. Justice Farwell, who was then sitting 
as vacation judge, for an injunction to restrain Mr. 
Bell, Mr. Holmes—the local secretary of the Society 
—and the Amalgamated Society itself from watching 
and besetting the company’s premises and interfer- 
ing with its servants. An attempt was made on 
the part of the Union to put forward Mr. Bell and 
Mr. Holmes as their agents to whom, in case of 
need, the railway company might look for damages ; 
but Mr. Justice Farwell had the courage of his con- 
victions that the common law of England was 
sufficiently powerful to reach the Union as a cor- 
porate body. The following memorable words 
appeared in his judgment :—‘ If the contention of 
the defendant Society were well founded, the Legis- 
lature has authorised the creation of numerous 





bodies of men capable of owning great wealth, and 
of acting by agents with absolutely no responsi- 
bility for the wrongs that they may do to other 
persons by the use of that wealth and the employ- 
ment of those agents.’’ In the event, he granted an 
injunction against the Amalgamated Society of 
Railway Servants, saying that they could be sued 
as a body corporate. The Union took the case to 
the Court of Appeal, where the decision of the 
lower tribunal was reversed, but it was subsequently 
restored on appeal to the House of Lords. The 
present action then came on for trial, the venue 
being changed from Cardiff to London. 

It is impossible to read the summing up of the 
learned judge without seeing that his Lordship had 
very little sympathy with the Executive Committee 
in their endeavour to escape responsibility for the 
consequences of the strike. “Ido hope,’’ said his 
Lordship, “that these good people for the future 
will feel that, on the whole, I have not done an un- 
friendly thing to them in trying to point out that in 
courts of law and justice, realities will be dealt with, 
and not shams, and that all these attempts to 
shuffle out of the effects of concerted action to do 
illegal things are likely to end disastrously to those 
who are involved in them. If they are all 
combining to do the wrong thing, and doing the 
wrong thing involves the specific act complained of, 
then it does not matter if they are helping in it, and 
consciously helping in it, and knowing what is 
going to be done, they are just as much liable as 
if they were actually taking part in the physical and 
moral illegalities which are taking place.” 

In effect, the jury have found that the Amal- 
gamated Society of Railway Servants, acting by its 
Committee and officers, is responsible for the strike 
on the Taff Vale Railway in 1900. Let us see what 
this involves. In the case of Quinn v. Leatham, 
which was decided by the House of Lords last year, 
the Journeyman Butchers Assistants’ Association 
was held liable to pay damages to a man who was 
thrown out of work by its action. In the 
result that Union had to pay £450 and costs. The 
Taff Vale case is on a larger scale. Should the 
learned judge enter judgment for the railway com- 
pany—for we understand that the question whether 
the officers were acting ultra vires has still to be 
considered—the damage occasioned by the strike 
will have to be assessed and paid for out of the 
Union funds. It is true that the invested funds of 
the Society amount to £250,000, but when all the 
damages and costs are paid we should not be sur- 
prised to see this figure reduced to £200,000. 
Employers of labour must feel gratified at the 
result of this inquiry. Here the issue was not 
clouded as in the case of the Glamorgan Coal 
Company v. the Miners’ Federation by any nice 
question as to whether liability could be incurred 
for peacefully persuading a man to break his con- 
tract. Acts of violence and intimidation, interference 
with the working of a railway line to the annoyance, 
if not the danger, of the public, have been brought 
home to a trade union acting through its officials. 
If it only has the effect of persuading the workmen 
to put less faith in the speeches of the agitator, the 
Taff Vale case will not be without its good effect. 

No one, however, can restrain a certain feeling of 
commiseration for many of those whose savings are 
depleted by payment of damages in such a case. 
True, those savings have been lavishly spent in the 
past to provide the sinews of war in the long 
struggle between capital and labour; but what 
support would the Executive Committee have 
received from the great body of railway servants all 
over the eountry had it been realised that some 
fifty thousand pounds were to be spent in obvious 
defiance of the law and subsequent costly litigation ? 
With a view to preventing the Union funds being 
drawn upon to answer damages in cases of this 
kind, there are numerous schemes under discussion ; 
but the success of any such scheme must, of course, 
depend upon the total separation of strike and 
benefit funds. 

Setting aside the immediate consequences of this 
decision to the Amalgamated Society of Railway 
Servants, it is interesting to consider the remoter 
effects of the transformation of all unions into legal 
entities capable of suing and of being sued. In the 
first place, a trade union is defined by Sec. 16 of 
the Act of 1876 to include “any combination, 
whether temporary or permanent, for regulating the 
relations between workmen and masters, or between 
workmen and workmen, between masters and 
masters, or for imposing restrictive conditions on 
the conduct of any trade or business, whether such 
combination would or would not, if the principal 
Act—i.e., the Trade Union Act of 1871—had not 
been passed, have been deemed to have been an 
unlawful combination by reason of some one or 
more of its purposes being in restraint of trade.” 
Having regard to the infinite variety of bodies 
which come undertone or other of the headings 
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referred to in this definition, it is sufficiently clear 
that both employers and employed may be seriously 
affected by the Taff Vule Railway case. 

But what are the legal consequences of making a 
trade union a legal entity which can sue and be 
sued? In the first place, binding contracts can be 


entered into, and can be enforced, in courts of law ; | g 


actions for negligence, libel, and so forth may in 
future be brought against bodies which for the 
last thirty years have been out of reach of the 
law. In fact, the importance of the Taff Vale 
case is second only to that of the numerous cases 
which have recently shown that many of the 
methods resorted to by strikers are contrary to 
law. In Lyons v. Wilkins the Court granted an 
injunction to restrain picketing; in Leatham v. 
Quinn the House of Lords declared that although 
it may be lawful for A to persuade B not to do what 
B has a legal right to do, yet it may be unlawful 
for A to conspire with other persons to bring about 
this result; while in Linaker v. Pilcher, Lord— 
then Mr.—Justice Mathew held that the members 
of a Union can be made liable in an action for libel, 
and that the funds of the Union may be called upon 
to answer damages. Seeing that, in the words of 
Lord Lindley, a strike cannot be effective without 
resort to illegal methods, it is not impossible that 
the organised strike may cease to be a manceuvre 
in the struggle between capital and labour. 


THE NEW TORPEDO. 


Txat the torpedo would stand still even those 
opposed to it would never have argued, while 
enthusiastic believers in it, like Major-General 
Crease, have continually prophesied its develop- 
ment. Just at present the laugh is certainly on the 
side of these last, for we understand that the British 
Navy is now in possession of a very rapid torpedo 
with a range of no less than three thousand yards. 
It seems only yesterday that one thousand yards 
was the recognised limit of the torpedo zone. 
Then came the gyroscope, which, by affording an 
automatic means of steering, rendered it possible to 
double this range. Over two thousand remained 
impossible, because the torpedo that would do more 
than drift beyond that range was not in existence. 
Now, by the process of mechanical progress, a 
thousand yards more range has been secured, and 
there is no visible reason why even this distance of 
a mile and a-half should not be exceeded. 

What accuracy will be secured at such dis- 
tances we cannot say, but since at two thousand 
very fair shooting is. made, there seems little 
reason to anticipate wild shooting at three thousand. 
There is not with the torpedo that delicate question 
of elevation which forms the crux of gunnery. 
With the gyroscope, provided a torpedo be truly 
aimed, it is not so very material whether the range 
be four hundred or sixteen hundred yards. The 
only x factor is the speed of the enemy. The speed 
of the ship firing is gauged on the director, on which 
is set also the estimated speed of the enemy. If 
that speed be correctly guessed, then the target 
might as well be at rest as moving. An error of a 
knot will not greatly signify, and—if the enemy be 
a fleet—it is known that the probable speed will be 
about 12 knots. Ships dare not attempt to keep 
station in action at much over that speed; at much 
under they would risk sacrificing too much. 

Now, at three thousand yards, supposing the 
torpedo to take three minutes en route, a fleet doing 
12 knots moves twelve hundred yards—a hundred 
yards for each knot. Each hostile ship is well over 
a hundred yards in length if broadside on, and there 
are spaces between the ships of from three to four 
hundred yards. The target, in other words, consists 
of one part ship and three parts gap—that is the 
essentially simple way; of looking at the matter. 
There is, at three thousand yards, a margin for 
error of about one knot in speed. A torpedo aimed 
at the bow of a ship supposed to be doing 11 knots, 
but actually doing 12 knots, stands a fair chance of 
hitting that ship aft. At two thousand yards, a 
two minutes’ torpedo travel, the margin is about 
two knots, or a knot either side of the estimated 
speed of the enemy. So far so good; hitting 
appears far more probable at two thousand than at 
three thousand yards. It is more probable. But 
at three thousand there is considerably more chance 
that, supposing a miss, the ship astern of the one 
fired at may have come up in the path of the 
torpedo; and, supposing the weapon to be dis- 
charged at a fleet as a body—a very big target— 
there is a 25 per cent. chance of hitting something. 
At two thousand yards there is considerably less 
chance that a shot “into the brown,” missing one 
particular vessel, will hit another. This matter is 


already sufficiently recognised to the extent that two 
thousand yards is in all navies the nearest battle 
range, and the hope of seriously damaging an enemy 
by penetration thus far discounted. 


The new 


torpedo is likely to make the range limit three 
thousand yards, a distance at which very little 
penetration may be hoped for. Even were normal 
impact to be secured, thick armour will defeat most 
blows at three thousand. The torpedo, therefore, is 
making a very serious bid for direct rivalry with the 


un. 

It is not likely, however, that the gun will idly 
see this rival defeat it. Other things apart, there is 
too much capital invested in guns and armour and 
the great ships that carry them. We confidently 
look, therefore, to see an early advance over 
even the best present-day gun models. Velocities, 
which have lately risen to nearly three thousand 
foot-seconds, are likely to be driven still further, and 
more advances made towards the ideal guns whose 
trajectory shall be comparatively flat at all possible 
ranges. Nothing, already, is of so great value to a 
gun as the flat trajectory, and this apart from the 
incidental advantages that such a trajectory implies. 
A flattening of the trajectory means increased 
velocity and increased penetration, but greater than 
these is the increased chance of hitting through the 
enlargementofthe danger space. Increased certainty 
of hits at long bowls is therefore to be anticipated as 
a corollary to the new torpedo. 

There is, however, another point of view. A 
torpedo boat atnight is barely visible at two thousand 
yards, at three thousand she is almost certain to be 
unseen. If seen she runs no appreciable risk of 
being hit. How, then, will a fleet fare at night ? 
Certainly there is a problem here, and one that will 
take endless thinking about till the solution is 
found—for some solution must exist. So far, we 
understand, the new torpedo is a monopoly of the 
British Navy. That every possible enemy will be, 
or already is, endeavouring to secure the secret goes, 
however, without saying, and probably ere long 
they will succeed in doing so. It can hardly be 
otherwise. This being so, we may expect to see 
three thousand yard torpedoes a regulur feature of 
the equipment of all warships in the course of a 
couple of years or so, and “cheap” as the expres- 
sion, “a revolution in naval warfare,” has now 
become, something very like it seems to be within 
the sphere of possibilities. Were submarines of 
any real utility, were they able to do half of what 
is claimed for them, the new torpedo, which at 
night can be discharged before the firer is seen 
would heavily discount them. Perhaps the best 
estimate of the new invention is that it does above 
water all that may reasonably be hoped for from 
submarines. 


SINGLE LOCOMOTIVES. 


Aut the indications go to show that in a few 
years the single locomotive—in other words, the 
engine with only one pair of driving wheels—will 
become extinct. It is, however, possible to think 
that this forecast is erroneous. There are arguments 
to be adduced in favour of the uncoupled engine 
which are very powerful; and, indeed, for certain 
classes of traffic it is admitted that nothing better 
can be suggested. On the Great Western, the Mid- 
land, the Great Northern, the London and North- 
Western, and the Brighton Railways, among others, 
single engines are still doing admirable work on a 
very small consumption of fuel; and it is, we think, 
worth while to put a few arguments before our 
readers which may make them pause before they 
condemn the single engine altogether. 

The particular class of work for which the single 
engine is specially fitted consists in hauling com- 
paratively light trains over long distances at high 
speeds. Such engines cannot accelerate trains 
rapidly. They are not good hill-climbers, but they 
are absolutely unrivalled for, as we have said, fast 
running over long distances. Let us set forth for 
consideration the nature of the work to be done and 
the means of doing it. It will be fair to take 60 
miles an hour as a standard. Mr. Rous-Marten has 
recently told us how nearly this has become a 
normal speed on various railways. Sixty miles an 
hour is 88ft. per second, 5280ft. per minute. An 
effort of 6-25lb. moving at this velocity represents 
1 indicated horse-power. We shall show in a 
moment how a boiler may be made which will 
produce steam enough for 750 indicated horse- 
power continuously. Now, 750 x 6:25 = 4687°5. 
This is the tractive effort in pounds representing 
750 indicated horse-power at 60 miles an hour. 
Let us suppose that the resistance of the whole 
train—engine, tender and all—at 60 miles an 
hour is 20lb. a ton, which is probably not far 
from the truth with the best modern rolling 


stock. Then we have 4687:5 = 234 tons as 
Deduct 


20 
the total weight of the moving vehicles. 

from this 75 tons for the engine and tender— 
which is over the mark—and we have left 159 tons 





—say, in round number 160 tons—for the train, or, 





roughly, eight double bogie coaches with thejp 
passengers. This is not an inadequate train, ang 
is quite competent to deal with a great deal of high. 
speed traffic. On modern permanent way of the 
first class the driving wheels may be loaded to 
20 tons. Nothing will be gained by restrictin 

their diameter, and we shall suppose that the 
drivers are 7ft. Gin. high; the cylinders gin 

diameter and 26in. stroke. By Pambour’s formula 
the tractive effort at the rails is 93 lb. per pound of 
steam pressure on the piston per square inch. We 
have seen that the tractive effort required is 4687 |} 

and this divided by 93 gives us, omitting frac. 
tions, 50 lb. per square inch as the average 
effective pressure to be maintained in the cylinders 
The tractive effort is, it will be seen, roughly only 
one-tenth of the load under the tread of the driving 
wheels ; in dry weather a coefficient of adhesion of 
one-sixth may be counted upon. So it will be seen 
that we have here a large margin, and an eflicient 
steam sanding apparatus will do the rest. It jg 
indeed, unnecessary to labour the argument that 
such an engine as we write about will have ample 
adhesion for the work it has to do. The truth of 
such a proposition is proved daily by the performance 
of single engines on the lines we have named. Tho 
prominent difficulty standing in the way of the use 
of single engines is that they are bad starters. But, 
seeing that they would only be used for long-distance 
runs between principal centres, there can be no 
objection to employ pushing engines to help them 
out of the termini, or stopping stations, in precisely 
the way practised for many years at Euston, where 
all passenger trains were helped up to Chalk Farm 
by a shunting engine. The method would be 
merely a modification of the well-known bank engine 
system, and presents no difficulties whatever. 

In writing as we do about single engines we have 
not forgotten in any way the trend of opinion in 
favour of the four-coupled bogie engine. Nor would 
we have thought it worth while to write concerning 
an apparently decaying type, were it not that we 
have in mind traffic developments which seem cer- 
tain to come in the near future. There are im- 
portant districts that must be linked together by a 
very fast service. At the present moment railway 
companies appear to pin their hope on electricity, 
To this there can be no objection; but it must not 
be forgotten that the electrification of main lines will 
entail an enormous capital outlay. So far, in the 
United States, electric railways have been worked ata 
dead loss ; and, finally, we do not believe the last word 
has been said about steam. We hold that an extremely 
fast service—perhaps an average of about 70 miles an 
hour—could worked between, say, London and 
Birmingham, or London and Liverpool, and that it 
can only be done to pay by limiting the size of the 
trains and using single ~—- of a somewhat 
abnormal design. A great deal of steam will be 
wanted. With a coupled engine there are con- 
siderable difficulties met with if the wheels are much 
over 6ft. in diameter, and very long coupling-rods 
must be used if the grate is to be large. Now, with 
the single engine, although the diameter of the 
boiler shell must remain restricted, we get rid of all 
difficulties about coupling-rods. We get the freest- 
running engine possible, and one using the least fuel 
and oil; and we can provide an enormous firebox 
without trouble. Indeed, the grate may be spread 
over the frames, or it may be made 9ft. long, or 
more if we please. Now, so long as the grate and 
fire-box are large, we can reckon on having plenty 
of steam, and in this ~~ it becomes possible to 
produce a locomotive which shall be a flyer in 
the fullest sense of the term. Trains such as we 
suggest would be “limited” just as in old times 
the mail trains were limited. High fares would 
be charged, perhaps, although, as the dead weight 
hauled would be less in proportion to the paying 
load than usual, an increase in rates would pro- 
bably be wholly unnecessary. The run to Bir- 
mingham might be made in about 1% hours, to 
Liverpool in less than three hours, and so on. 
In this way steam might be made to do all that 
electricity is likely to accomplish for several years 
to come, and those who have followed our argu- 
ments and accepted our reasoning will see that 
there may yet be a new career opened for the 
single locomotive. 








THE PRODUCTION OF ALUMINIUM.—Herrn F, Haber and R. Geipert 
have published the results of their experiments in producing 
aluminium by means of the electric furnace. From these it would 
appear that the preparation of pure aluminium, from a mixture of 
eryolite, aluminium fluoride, and alumina may be easily accomplished 
in a furnace using a current of 300—400 ampéres at 7—10 volts, the 
kathode current density being 3 amperes per square cm. In 
order to obtain a good product, it is important to start with the 
raw materials as pure as ible. High percentages of aluminium 
fluoride facilitates the electrotrolysis, since the bath is thereby 
rendered more fluid; the temperature being bright red-heat. From 
the results obtained, the authors are of opinion that the modern 
successful electro-chemical manufacture of aluminium is not due to 
secretalterationsin the electrolytic process, but tothe employment of 
purer raw materials and to the use of anodes containing as little 





ash as possible 
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BUILDING OF THE ASSUAN DAM 


(For description see page 618) 
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DAM FROM WEST BANK, LOOKING EAST, DEC. 6th, 1901 
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CALCULATIONS FOR ASSUAN DAM 
ACCORDING TO METHOD RECOMMENDED BY COMMISSION. 
In calculations for ‘‘ reservoir full,” the piers only are considered. 


The under sluices are 7m, x 2m., and the piers between them are 5 m. only. 
7m. width of water pressure against 5m. width of pier. 


Water weights, 1000 kilos. per cubic metre. 
Masonry weights, 2200 kilos. per cubic metre. 
All centres of gravity referred to X Y. 





All above E. F. Square metres. Distance of C. G. 








Pe Ee a ee | | ee 
Ea eA EAM cas iscis! ics wie SNR See ne eens eget ane 
a ae - y (28°4 x 6°4) + (170°8 x 8:7) 181°76 + 1485-96 1667-72 2.9% 
sta .&. : ape (28 reves = mesmsliciagen amor SE, oes) at $7. 
Distance of C. G. from z 98-4 4 170-8 799°9 199-3 7 
Weight of masonry = 199°2 x 5 x 2200 = 2.191.200 kilos. 


Pressure of water = 7 x 18 x a x 1000 = 1.134.000 kilos. 


Maximum pressure at F. = i7-3 as x € + oe} = 2°5t x 1:28 = 3:25 kilos. per square centimetre (reservoir full 
All above G. H. Square metres. Distance of C. G. 

BS 6 his ka kc OO ORE ae es ee 
3 ~_ - y (138-6 x 11:7 + 1667°72) _ 1621-62 + 1667°72 _ 

Distance of C. G. from X. Y. \—— wre a 9:74. 


Weight of masonry = 337°8 x 5 x 2200 = 3.716.000 kilos. 
29 1000 = 2.188.000 kilos. 


1o 


Pressure of water = 7 x 25 x 


te 


8.716.000 __ yf; _ 6 x18) _ 9.93 x 1-48 = 4-91 (reservoir full). 


Maxi ssure at H. = ———_ ~~ 
aximum pressure at 22° x 5 x 10,000 i 22°4 | 





All above K. L. (now include masonry above sluice). Distance of C. G. 
ii rn an sno ii SO 
(1667-72 x 7) + (1621-62 x 5) + (26-7 x 12) x 14-7 _ 11,674 + 8108 + 32,969 _ 52,751 _ 45.9 





Distance of C. G. = 














(199-2 x 7) + (138°6 x 5) + (7 x 26°7 x 12) 1394 + 693 + 2213 4339 
Weight of masonry = 4330 x 2200 = 9.526.000 kilos. 
Pressure of water = 7°37 x =" x 1000 = 4.792.000 kilos. 
. 9.526.000 f 6-18) ay ee ; . ae 
Maximum pres at L. = x 41 + ——, = 43 1°35 = 5:9 kilos. per square centimetre (reservoir full). 
7 ara 31-1 x 7x 10.000 ~ \ ~ 31-di Se a inaaion tape ) 
Pressure at K. (reservoir empty) = 4°37 x (1 + —) = 4°37 x 1:82 = 7:95 kilos. per square centimetre. 
. ; (1667°72 x 7) + (1621°62 x 5) — (3 x 2 x 18 x 5) 11,674 + 8108 — 540 19,782 — 540 19,242 "7 
Dist £C.G. = | Be Aol): Rah aa - = ra ae re 
bees (1992 x 7) + (138°6 x 5) — (8 x 2 x 18) 1394 + 693 — 108 2087 — 107 1980 iis 
0 x 2206 3°05 356 : : 
Pressure at G. = nan x a ~ cee) = as Ne 1-82) = 3°9 x 1°82 = 7'1 kilos. per square centimetre. 





CALCULATIONS FOR DAM WITH RESERVOIR FULL ACCORDING TO METHOD OF REPORT. 
With reservoir full consider dam only to the report of M. N. O. P. 
Centres of gravity referred to M. N. O. P. 
All above P.H. {4 * 4 * 2 x 3) + (5 x 4 x 5 x 2°5) + (8°6 x 14 x 2 x 5°6) + (9°6 x 14 x 5 x 5) + (16°6 x 7 x 5 x 8-4) _ 96 + 250 + 1348 + 3360 + 4880 _ 9934 6k riotres, 


(4 x 4 x 2) + (5 x 4 x 5) + (8°6 x 14 x 2) + (9-6 x 14 x 5) + (16°6 x 7 x 5) ~ ~ 82 + 100 + 241 + 672 + 581 1626 





Weight of masonry = 1626 x 2200 = 3.577.200 kilos. 
Pressure of water = 2.188.000 kilos. 
- 3.577.200 f 6 x 1:7) 3.577.200 j 10:2) : c . a ¥ ‘ 
Maximum pressure at H. = _— 2 x.414- = i + —“—} = kilogrammes per square centimetre, or under 6 kilos. per square centimetre. 
ee 19 x 5 x 10,000 * t 19 J ~ 950,000 ~ \°* aps ~ “8 ener ; ‘ oo 


All above G. H. 

The whole weight of the dam pressing downwards. Upwards pressure of downstream water at R. L. 87:00. 

Distance of C. G. from X. X). = (3.716.0 x 9°74) + (% x 2,191.0 x 8°37) - (64:0 x 12°8) _ 36-200 + 7-330 — 820 _ 42°71 _ 9-42 
; 3.716.0 + ? x 2.191.0 — 64:0 ; 3720 + 880 - 60 4°54 ; 


Weight of masonry = 4.540.000. 


Maximum pressure at H, - = e 4gn 928 


ie he oO =m 4:02 bilng — . . 2 
Sax 5 x0 * 1 rent de 4°05 x 1'2 = 4:86 kilos. per square centimetre. 











Canal, whose intake is immediately above 





THE ASSUAN DAM. | 
No. III.* 


Our reference to the Nile irrigation works | 
would be incomplete without an explanation | 
of the method adopted in calculating the 
proportions of the great masonry dam illus- | 
trated in our last impression. The accom- | 
panying table and section of the dam—for | 
which we are indebted to the courtesy of | 
Sir W. Willeocks—supply al! the information | 
at the moment available. 

The dam or barrage at Assiout is a work | 
whose importance has been dwarfed by the | 
greater structure at Assudn, but it is none | 
the Jess a necessary feature in the entire | 
irrigation scheme. Assiout lies 250 miles 
above Cairo; the Assuén dam is about 350 | 
miles further up, or 600 miles from Cairo. 
It will readily be understood that the second 
dam and reservoir were indispensable to 
hold the water up for Lower Egypt. It is a | 
true barrage, but must not be confounded in | 
any way with the structure put across the | 
Nile about half a century ago by French | 
engineers. The Assiout barrage has a total | 
rather more than half a mile, and it includes | 
111 arched openings of 16ft. 4in. span, | 
capable of being closed by steel sluice gates | 
16ft. in height. The object of the work is to | 
improve the present perennial irrigation of | 
lands in Middle Egypt and the Fayoum, and | 
to bring an additional area of about 300,000 | 
acres under suchirrigation, by throwing more | 
water at a higher level into the Ibrahimiyah | 





* No. II. appeared December 19th. | 








SECTION OF DAM 





the barrage. The piers and arches are 
founded upon a platform of masonry 87ft. 
wide and 10ft. thick, protected up and down 
by a continuous and impermeable line of 
cast iron grooved and tongued sheet piling, 
with cemented joints. This piling extends 
into the sand bed of the river to a depth of 
23{t. below the upper surface of the floor, 
and thus cuts off the water and prevents the 
undermining action which caused so much 
trouble and expense in the case of the old 
barrage. The height of the roadway above 
the floor is 41ft., and the length of the piers 
up and down stream 51ft. The river bed is 
protected against erosion for a width of 67ft. 
up stream by stone pitching, with clay 

uddle underneath to check infiltration, and 

own stream for a similar width by stone 
pitching, with an inverted filter-bed under- 
neath, so that any springs which may arise 
from the head of water above the sluices 
shall not carry sand with them from under- 
neath the pitching. 

Much remains to be said about the actual 
details of the construction of these works. 
Papers are to be read before the Institution 
of Civil Engineers on the subject by Sir 
Benjamin Baker and Sir W. Willcocks. There 
is every reason to believe that these will 
evoke an interesting discussion. But, no 
matter what direction the argument may 
take on other subjects, there cannot fail to 
be a universal expression of opinion that the 
Nile irrigation works will exalt the reputation 
of English engineers and contractors all over 
the world. 


| eae 
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OIL FUEL TESTING HOUSE, WASHINGTON 














Index of Parts. 


A__Main Boiler 
B__Root Blower 

= iprceg Draft Fan 

— Main Boller Feed Pump 


—M 
P— Donkey Peed 


MSO 


Pump 


G__. Tank. r/ alae Wate 
'__ Tanks For weighin: vr 
H_ Feed Heater rae 

J _ Donkey Boiler 

K _ Main Oil Tank 


L— Aux. Boiler 
M_ Tanks for weighing Cil 
N _ Tank for weighing Aux. Boiler Feed wt! 
P_. Tank for Aux. Bir’ Feed Heater 
Q— Air Loch 
R_— Muffler for Exhaust Steam. 
S — Coal Chute. 

— Oil Pumps. 
U_ Aux. Bir Supply Pump. 
V_ Aux. Bir. Feed’? Pump. 


“Tar Excunamr™ 


THE UNITED STATES NAVAL OIL FUEL 
TESTS. 
We illustrate above the arrangements made by the 


Committee appointed by the Bureau of Steam Engineering in 
the United States for testing different systems of burning 
liquid fuel. The report of the Committee has been fully 
considered in our issues for Nov. 14th and 21st. The engraving 
explains itself, if taken in conjunction with the revort. 








LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions y our 
, correspondents. ) 





THE NATIONAL INDUSTRIAL ASSOCIATION. 


Sir,—In reading my copy of THE ENGINEER of the 12th inst., I 
found in one of the ‘‘ Industrial Notes” a statement with regard to 
the proposed establishment of a National Conciliation Committee 
in this country on the lines of the Civic Federation of America. 
Unfortunately, in the course of his interesting remarks the writer 
did not allude to an effort in this direction which has been in pro- 
gress for the past two and a-half years. From the accompanying 
pamphlets you will see that the Association has been before the 
public in a prominent way during most of this period. Indeed, its 
proposals were placed before the country in pamphlets and in the 
newspapers long before the National Civic Federation, as we know 
it, was formed ; or, at any rate, before it made itself generally 
known by means of a conference at New York in December, 1901. 
The success which has attended the operations of the National 
Civic Federation is welcomed by us on this side who are interested 
in labour problems ; and it encourages the advocates of voluntary 
arbitration or conciliation in other parts of the globe. 

The first object of the N.I.A. was to gather a general expression 
of approval from those most closely concerned in the establishment 
of any form of voluntary conciliation or arbitration in this country ; 
and the proposals of the Association have been extremely well 
received, as the list of sympathisers in the enclosed red leaflet will 
show you. Now the time has arrived which the Council of the 
National Industrial Association believes opportune for the esta- 
blishment of the necessary machinery. 

This work is now being proceeded with. Arrangements have 
been made for the formation of nine Provincial Councils in lead- 
ing trade centres, to be composed of six employers’ and six 
employés’ representatives. It is hoped that Councils of a highly 
practical character will be built up. It is proposed that the 
Councils should meet regularly to consider questions of trade and 
labour ; and at these meetings opportunity would be afforded for 
the early ventilation of local grievances, and the discussion of 
reforms, changes of conditions, alterations in prices, &c. Questions 
could then be discussed at a period when there is no irritation, 
and when both parties have clear vision. Splendid work in this 
direction is already being done by boards in various parts of the 
country ; and it is the desire of the N.I.A. to work on lines which 
will assist them, and to form boards where they do not at present 
exist. The members will consist of practical men in the various 
trades in the locality, who, having full knowledge of the facts and 
technique of each case, would be able to deal in a thoroughly 
business-like manner with matters coming before them. 


For a long time the question of arbitration in industrial matters 
has ee attention ; and a fairly large body of men have been 
favourably disposed towards the adoption of compulsory arbitra- 


tion, Opinions with respect to this, however, have during the 
last year or two greatly changed. For example, at the last two 
Trades Union Congresses proposals in favour of compulsory 
arbitration have been defeated by considerable majorities ; yet 
it is well known that most of the delegates favour some form 
of arbitration. 

Mr. John Lockie, chairmanof the National Industrial Association, 
thought it would be well to submit to the Trades Union delegates 
at Swansea the proposals of the Association; and at a meeting 
subsequent to the defeat of the resolution regarding compulsory 
arbitration, a gathering of three-quarters of the delegates attend- 
ing the Congress passed a resolution recommending trades 
unionists throughout the country to consider carefully the pro- 
posals advanced. ‘Since then 70 members of Parliament, 120 
employers, 50 trades union leaders, and 130 Chambers of Com- 
merce, trades councils, trades unions, and employers’ associa- 
tions, have expressed a desire to appear on the listof sympathisers. 

One branch of the work of the Association is to inquire into 
matters affecting trade abroad ; and in pursuit of this during the | 


NAVY YARD 




















summer commissioners were sent to South Africa, with results well 
and favourably known by the public. In its attempt to assist 
British trade and labour interests Mr. Lockie hopes to receive 
widespread assistance, ard he will heartily welcome help and 
suggestions from anybody. 

I shall be glad if you will publish this letter, in order that the 
readers of your journal shall be in full possession of the facts bear- 
ing on the question. T. NicoL JENKIN. 

124 and 125, Palace-chambers, : 

Westminster, 8S.W., December 18th. 





CRESCENT-SHAPED BALANCES OF LOCOMOTIVE WHEELS. 


Sir,—The following simple proposition may be worth a place in 
the note-books of locomotive draughtsmen. Its application materi- 
ally reduces the labour in the guess and trial method of determin- 
ing the dimensions of the crescent-shaped balances cast on the 
wheel rims of locomotives, obviating as it does the necessity of 
finding the ‘‘C of G” and the area of crescent. 

Prop.—Referring to figure. The area of the crescent ABCD A 
x the distance of its ‘‘C of G” from O = area of segment 
ADCA x the distance (a) between the two centres. 





Proof.—Let E H be the centre line of an infinitesimally narrow 
strip of the crescent, and the segment of width A w. The remain- 
der of the figure explains itself. Let EF = /,FG=c,GH=d, 
and / = distance from E to the centre point of G H. 

By a of the lower half of the figure, and remembering 

7) 


(Eu L., 
R* - r? = (a + 5)? — 08 
=a*+2ah, 
By inspection of the upper half of the figure, and still remember- 
ing (Eu, I., 47)— 
R? — r? = (a + b +c)? — (6 4+ ¢ + d)? 

=a? +2ab+2ac — d*? - 2c 

Equating these two values of R? -— r?— 
2uc ae -2ed-2bd=0, 

d([tetb) say 


d 


i 
d — 2bd. 


but ztetb=h. 
ORS £G 
and DaAdaAw=adcaw. 


But © hd A w = moment of crescent about the axis J K 
= (by symmetry) area of crescent 
x distance of its ‘‘ C of G” from O. 
and a > c A w = area of segment AC DA x a. 
Therefore, &c., Q.E.D. J. PARRY. 
Glasgow, December 8th. | 





SINGLE-PHASE ELECTRIC RAILWAYS. | 


S1r,—I notice in their letter to you dated December 9th, upon 


the abovesubject, that Messrs, Geipeland Lange make someincorrect 








Swans 


statements with regord to the hydraulic variable speed gear 
invented by me, and referred to by Mr. Swinburne in his recent 
presidential address to the Society of Electrical Engineers. 

What special qualifications Messrs. Geipel and Lange—as elec- 
trical engineers and agents in this country for the Ward-Leonard 
system—have for judging the merits of my hydraulic speed gear I 
do not:know, but at all events it is necessary for me to correct 
them on two points. (1) They do not know anything about my 
hydraulic gear, since they have never seen the apparatus, nor had 
any opportunity of examining or testing it, whereas Mr. Swinburne 
has studied it, and thought it worthy of the special reference which 
he made to it in his address. (2) Their statement that hydraulic 
speed-reducing gears have been tried for motor cars, but without 
success, does not apply to my gear, which has fully demonstrated 
its capabilities as applied to experimental cars, and other cars 
fitted with it are now in process of manufacture. 

The gear is particularly applicable, and was described by Mr. 
Swinburne in special reference to ‘‘ such large powers as are used 
for electric railways.” 

Messrs. Geipel and Lange appear to think it strange that the 
president ‘‘did not direct the attention of the electrical profession 
to the work done by Ward-Leonard and others in providing means 
of varying the speed electrically.” Perhaps the reason for this 
omission was that Mr. Swinburne has satisfied himself that my 
hydraulic gear is suitable and highly efficient, and is, like myself, 
entirely in the dark as to any practical work that has been carried 
out on the system advocated by Messrs. Geipel and Lange. 

I have entirely failed to find in the president’s address the state- 
ment that, as alleged by Messrs. Geipel and Lange, ‘‘ he was pro- 
phesying not what ought to be done, but what ought not to be 
done ;” but Ido find the following—referring to another inven- 
tion :—‘‘ There seems to be go prejudice to it, because it is 
novel. When people, especially English people, strongly condemn 
a new thing without giving specific reasons, it is safe to conclude 
that it is very good.” 

As I see that Messrs. Geipel and Lange have been scatteri 
their letter broadcast in the pages of the electrical and mechani 
papers, I appeal to your sense of fairness to insert this reply. 

J. W. HALL, 

15, Holland-road, Brixton, 8.W., December 18th. 





THE AMERICAN INVASION. 


Sir,—At a time when everything emanating from an American 
source, whether statements or machinery, is implicitly believed in 
by a certain section of the British public, who are only too eager 
to accept them as signs of British deterioration, we should like 
to point out one or two fa'lacies in the speech of the chairman of 
the British Westinghouse Company at its recent third annual 
meeting, which have been widely circulated through the Press. 

As “British manufacturers,” we protest against the bombastic 
assertion that the new American works at Old Trafford will 
‘*‘ prove an object lesson to other British manufacturers.” Time 
alone will show, but at the present moment we cannot own 
to any fears on this point. It is possible that the American 


| invader may have quite as much to learn as to teach. 


Then again, as regards the remarks on gas engines, one would 
suppose that they were hitherto unknown in this country 
until kindly introduced by the foreigner. Possibly he has yet to 
learn that they have been made in thousands in this obsolete and 
played-out country for the last thirty years. The very wording of 
the report displays ignorance. It is stated that gas engines 
“ would prove the most important instrument for the cheap pro- 
duction of power.” Why, they have proved it, and this for years 
past. As for the qualification ‘‘if a simple and effective device be 
found to remove tar and dust from ordinary soft coal producer 
gas,” this again shows want of knowledge of the progress made in 
this country. It is an indisputable fact that this “‘ consummation 
devoutly to be wished ” has been achieved years ago by some of our 
out-of-date engineers. If the American invader is only in a 
position to state that ‘‘ such device would soon be available to the 
company,” it only shows that already he has, to use one of his 
own gers cya phrases, ‘‘ taken a back seat.” 

The whole question of large gas engines “operated with gas 
made from anthracite coal or coke which has been cleaned 
sufficiently ”. has been thoroughly thrashed out, and made an 
established success by Mr. Dowson and ourselves more than twenty 


| years ago, and can be seen not only at our own works, but also all 
| over the country. We have used it for twenty years as our 


absolute source of supply, and frequently fires have not been out 
in the generators for over two years, thus showing the very small 


| amount of repairs necessary. 


ry 
One story reads very well until we hear the other side, and it is 
only those who are unaware of the progress that has been made in 
this country with large gas engines and producer plants during the 
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last twenty years who can believe that the Western Hemisphere 
can teach the Eastern anything in this connection. 
Openshaw, December 18th, 1902. 
CrossLEY BroTuers, Limited 
(D. H. Irwin, Managing Director). 





NATURAL AND ARTIFICIAL SEWAGE TREATMENT. 


Sir,—While thanking THE ENGINEER for a very favourable 
review of our little bcok, permit me to take exception to your 
rule-of-three argument from Wrexham to London. It is quite a 
truism that sewage treatment should vary with local eaniiions, 
and my old Canvey Island scheme gave , not 50,000, acres for 
the five million population of the metropolis. 

That scheme is not dead—though Bailey-Denton is, and I soon 
shall be—but only sleepeth until London ratepayers get tired of 
wasting public money on palliatives at Barking and Crossness, 
and are prepared to adopt a radical remedy Ss their sewage 
troubles. ALFRED §S, Jongs, Assoc. M. Inst. C.E. 

Finchampstead, Berks, December 21st. 








“AUTO-CAR” TRAINS ON THE NORTH- 
EASTERN RAILWAY. 


Tue North-Eastern Railway Company is about to introduce 
a number of ‘‘auto-car’’ trains between West Hartlepool 
and Hartlepool stations, in order more effectively to enter 
into competition with the local electric street tramways. 
Some time ago, we learn that an order was placed with the 
Motor Power Company of London for a number of large four- 
cylinder petrol engines, and these are to be used in the propul- 
sion of light and frequent trains on the section of line—2 
miles in length—between the two stations named, and whic 
serve a total population of nearly 90,000 people. The auto- 
cars are now being completed at the carriage works of the 
North-Eastern Railway at York. They will be 53ft. long, 
and will provide seating accommodation for fifty-two 
passengers, by means of reversible-back ‘‘garden’’ seats. 
At one end of the car there will be a ‘‘ Napier ’’ petrol engine 
of 85-brake horse-power, with four cylinders ; the engine will 
have a dynamo, gererating electricity for two motors, which 
will apply power to the bogie underneath the engine compart- 
ment. The framework will be carried on two four-wheeled 
bogies of practically the normal carriage type, but the body 
of the car will be much lighter than the ordinary carriage, 
approximating closely to the tram type—in fact, the car will 
be a tram saloon, with an engine compartment at one end, 
and a conductor’s compartment at the otherend. The car 
will be entered from the side by doors at each end, which will 
be closed when the vehicle is in motion. The car may be 
driven from either end, and as it will carry thirty gallons of 
petrol, it is estimated that it will run for a continuous period 
of five hours without replenishing. The full height of the car 
from the ground is 13ft. It will be electrically-illuminated 
and provided with electric brakes. The auto-cars will, it is 
expected, be completed in time for the service to be 
inaugurated in the first week in February. Hitherto there 
has been a regular service between Hartlepool and West 
Hartlepool of about forty trains in each direction daily, the 
journey occupying six minutes. It is, however, intended to 
run the ‘‘ auto-car’’ trains every ten minutes each way, and 
the distance is to be covered in less than five minutes, as 
against the ten minutes now taken by the street tramways. 
The advantages which the auto-cars possess over the ordinary 
steam locomotives is that a speed of about 30 miles an hour 
can be obtained in about as many seconds, whilst a much 
longer period is necessary to obtain the same _ speed 
with the ordinary locomotive, a similarly long period being 
required with the locomotive to pull the train up. It is 
stated that, should the experiments prove satisfactory, that 
the principle will be extended to branches of the North- 
Eastern Railway, where, by reason of the many stopsen route, 
the train service is necessarily a very slow one. Another 
direction in which the auto-cars may be profitably 
utilised is in their substitution for special trains. The auto- 
cars can be got under way in less than five minutes, whilst 
their introduction has the advantage of not requiring any 
alterations in the permanent way, such as the substitution of 
a third rail, with its attendant complications at junctions and 
crossings. The Motor Power Company, which, as is well 
known, is the maker of the Napier motor cars, secured the 
contract from the North-Eastern Railway on very rigid 
specifications, and after mostsearching inquiries. The petrol 
engine is now doing such excellent work on the ordinary 
roads that it may reasonably be expected to achieve even 
more notable success on the specially-constructed permanent 
way of a railway, whilst the advantages attendant upon its 
adoption in the working of trains of a light and speedy 
character seem to be so numerous that, when the necessary 
modifications are made as a result of working experience, it 
may be presumed that this mode of traction will be in many 
instances, and for specific traffic, generally adopted. 








FIFTY YEARS’ WORK AT THE ELSWICK 
AND WALKER SHIPYARDS, 


As a supplement to our article on the ‘‘ Progress of War- 
ships and Machinery Building in England,’’ we have pleasure 
in being able to give those of our readers interested in the 
work of shipbuilding in this country some particulars of actual 
work accomplished in the shipyards of Sir W. G. Armstrong, 
Whitworth and Co., during the closing year, and for fifty 
years previously. The subjoined list of vessels is of those 
launched from the Elswick and Walker yards in 1902 :— 














. +7 | How Nation- Gross . 
Name. Satecial.) propelled. | ality. | tonnage.| LH.P. 
1. H.M.S. Lancaster .., Stcel | Twin-screw British | 9,800 | 22,000 
OS aes - | Screw a 3,988 | 2000 
BPareO8 .. .. +. 99 Fe Foreign; 4,487 | 2,600 
4, Taemny .. cos = ws British, 4,007 2 000 
8 ears. 99 | a oe 7,613 8,800 
6. Lucigen gk ” 98 a 4,527 2,700 
7. Restorer ‘i Twin-screw ; 3,180 4,600 
. Cymberline ie Screw - 4,505 2,350 
9. Twingone.. .. .. 9 S ye 1,771 1,100 
10. Coal Haulabout. o — ” 738 -- 
1l. Coal Haulabout ‘ oF _ ‘ 738 — 
12. Griqua De ee ae Screw a 3,345 2,500 
13. Amatonga.. .. .. < ¥ - 3,345 2,500 


| 


Totals 52,039 | 48,150. 





During the past fifty years Sir W. G. Armstrong 
Whitworth and Co. have built 732 vessels of nearly one 
million gross tons, and over one million indicated horse- 
power. The ships built comprise war vessels, passenger and 
cargo vessels, ice-breaking steamers, vessels for the carriage 





DOUBLE QUADRUPLEX COMPOUND AIR COMPRESSOR 
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of petroleum in bulk, suction dredgers, railway fei ry steamers, 
and other vessels of various types. 

We give below in tabulated form interesting particulars of 
the various classes of vessels constructed at the Walker and 
Elswick shipyards from 1852 to 1902 :— 


Class of vessel. No. Gross tonnage. I.H.P. 
Passenger and cargo steamers 879 .. 538,088 .. 284131 
War vessels .. a 108 186,129 548,255 
Faddle steamers eo dees COREY Sa 2¥, 106 
Petroleum steamers Te meen: 108,636 
Ice-breakers, dredgers, and vessels 

of various types pk. haecast Oa 49,340 85,250 





Tutals 998,483 ..1,005,378 








ELECTRICALLY-DRIVEN AIR COMPRESSOR. 


By the courtesy of Messrs. Reavell and Co., of Ipswich, 
we have recently had an opportunity of inspecting their latest 
type of electrically-driven air compressor. This plant we 
illustrate in the accompanying engraving. The increase in 
the use of compressed air for numbers of purposes appears to 
be creating a large demand for self-contained air compressors 
of various kinds. For a wide range of applications we can 
with difficulty imagine a more convenient apparatus than the 
present. As will be seen, it is wonderfully compact, and the 
floor space it occupies is small. It forms one of a set being 
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DIAGRAM OF VARIATION OF TORQUE 


supplied for intensifying the water pressure on the hydraulic 
system of one of the London Tube Railways for the manipu- 
lation of the boring shields, working a small air engine and 
pump for the purpose. We haveso recently described the type of 
compressor manufactured by this firm, that a detailed account 
will in the present instance be unnecessary. Our readers, by 
consulting our issue of August 22nd last—where we men- 
tioned having seen the design forthe motor-compressor under 
discussion—will find a detailed sectional view of a compressor 
which is identical with that used in the apparatus we are 
now describing. We may say, however, that it is designed 
for pressures of 100 lb. and upwards, and the special feature 
of the plant is that it is arranged for direct driving without 
any gearing, chains, belts, or other appliances for the reduction 


of 8 > 

The. compressor is of the compound four-throw type, in 
which the reciprocating parts are maintained in constant 
thrust. There is a compressor on each side of the motor, 
tbis latter having been supplied by Dick, Kerr and Co., 


Limited. It is of the six-pole shunt-wound type, and has 
only two sets of brushes. Thcre are only two bearings for 
the motor and compressor together. E 

An interesting point to note is the method of control 
employed. In the engraving will be seen what is in reality 
an apparatus akin to a hydraulic pressure accumulator. 
There is a heavy weight working on a fixed piston, the 
cylindrical hole, into which fits the piston, being brought 
into communication with the air delivery of both the com- 
pressors by means of the two small pipes which may be seen 
in the illustration. It will be observed that the top of the 
weight is connected to the elongated handle of an electric 
switch, the far end of which passes over a series of contacts 
connected to a number of resistances placed in the field 
circuit of the motor. The action is as follows :—If the pres- 
sure rises beyond a certain limit the weight rises, carrying 
the switch arm with it, and so arranging the resistances that 
the motor speed is reduced. We were informed by the 
makers that the range that they usually construct these 
automatic appliances for is from 5 lb. to 10 lb. Within these 
two limits the motor—and hence the compressor—are 
made to run from full to half speed, thus varying the 
air delivered from the full capacity of 300 cubic feet 
to 150 cubic feet. This type of control is recom- 
mended by Messrs. Reavell in cases where air at constant 
pressure is continuously required, but where the volume 
used is variable. Where, however, air is required inter- 
mittently, as is frequently the case in colliery work, they 
recommend a stopping-and-starting device, which is a spring 
switch pneumatically controlled. By this apparatus the 
motor has the current turned on and off by the action of two 
pneumatic cylinderscontrolled by specially designed pneumatic 
valve. 

It will be understood that, by reason of the design of the 
machine, and of the fact that there are eight sets of com- 
pression cylinders on one shaft, the variation of torque is 
small, since there are eight equal deliveries of air per revolu- 
tion. That the variation should be small is of considerable 
importance when it is remembered that the machine is 
motor-driven. We have been provided by the makers with a 
diagram in which the actual variation of torque is set 
out. The two series of dotted lines show the torque varia- 
tion for two single-ended machines. When these are com- 
bined, and when the fly-wheel effect of the armature—it will 
be recognised that there is no other fly-wheel—is taken into 
account, the torque variation is represented by the outside 
full line, and it will be seen that the variation is slight. 

This new departure of Messrs. Reavell’s in arranging their 
compressors for direct electrical driving appears to fill a want 
which is especially felt in those colliery and shipbuilding 
districts where electrical power may be cheaply obtained. A 
great recommendation is its portability. 








GLascow UNIVERSITY ENGINEERING Socizty.—The eleventh 
annual dinner of the Society was held on Friday evening, 19th 
inst. Dr. Caird, the honorary president, presided. After the 
usual loyal toasts had been duly honoured, the chairman, in pre- 
posing ‘‘Our Imperial Forces,” said that it had been the policy 
of this country to secure peace by being everready for war, and 
that that policy had been so far so successful that we were 
wholly dependent on imagination for a picture of a modern naval 
battle. The country depended on the Navy for the safety of her 
food supply, and rightly regarded it as her first line of defence. 
He had much pleasure in coupling with the toast the name of 
Vice-Admiral Fitzgerald. Vice-Admiral Fitzgerald, who, on 
rising, was enthusiastically greeted, thanked the chairman for his 
kind reference to the work of the Navy, and said that with 
regard to the question of the hour in naval matters, that of the 
training of the officers, he thought the aim of both deck officers 
and engineers should be, and was, the efficiency of the service, 
and that he had never in the course of his experience found 
the least difficulty to arise between the two branches. The 
engineers had revolutionised naval warfare, and it was on their 
skill and industry that we relied to maintain British supremacy 
on the high seas, which had first been won by very different 
methods of fighting, but which he believed the naval engineers 
of to-day would enable us to keep. Other toasts followed, in 
which Professors Claxton Fidler, Jack, and Graham Kerr, and 
Messrs. Ward, Williamson, and Bamford took part. The even- 
ing was agreeably closed by singing ‘‘ Auld Lang Syne,” 


Dro. 26, 1902 


THE ENGINEER 


621 








——___ 
———eooO 


pROGRESS IN STEEL WORKS PRACTICE IN 
GERMANY SINCE 1880,* 
By R. M. DaELEN, Diisseldorf. 
gnce the last occasion on which the Iron and Steel Institute 
yisited Germany in the year 1880, a notable development has taken 
Jace in the production of steel in this country, and to-day again, 
Peformer! y, the Industrial Exhibition of the Rhine Provinces and 
Westphalia affords a fitting opportunity for taking note of the 
rress Which has been achieved in recent years. The author 
therefore proposes in the present paper to give, in as brief a space 
as possible, an account of the recent progress and of improvements 
of a more important character which have been effected in the 
domain of steel manufacture on a large scale. The commence- 
ment of this period dates from the introduction nearly fifty years 
vo of the invention of Henry Bessemer, and a subsequent impulse 
was given by the later development of the Siemens-Martin open- 
hearth furnaces. But in 1880 the annual production of wrought 
jron in Germany still amounted to 1,270, tons, while that of 
mild steel was not more than 625,000 tons. In the year 1901 the 
former figure had, however, fallen to 900,000 tons, and the pro- 
duction of mild steel for that year rose to over 6,000,000 tons, the 
classification being as follows :— 








Acid Basic Total mild 
process. process. steel, 
Tons. Tons. Tons. 
I. Ingot metal— 
(a) Produced ir the 
converter .. .. 290,816 3,975,070 4,274,886 
()) Produced in the 
open hearth .. .. 125,590 .. 1,886,586 .. 2,012,126 
II. Steel castings .. .. 39,634 .. 67,579 .. 107,210 
Total production.. 465,040 5,929,182 .. 6,394,222 


The above represents the output of 103 steel works in 1901. 

The invention of Thomas and Gilchrist in 1878, by which the 
difficulty of providing a durable basic lining for converters was 
solved, has largely contributed to this development since. Owing 
to the possession of an abundance of ores rich in phosphorus, 
Germany was able to profit by this invention in a greater measure 
than the other iron-producing countries. A few years later, after 
many attempts, in which German works bore a large share, a 
durable basic lining was also found for open-hearth furnaces. The 
following tabular statement shows the development cf the two 
processes = 











- oo | Acid ac 
Germany converters, | converters, | “Ren-hearth | open-heart 
maar 8 eT ear oT YO Pe 
: a: ; Tons. i | Te na E ” Tons, eC] ~ Sona 
er 3-8 4; 8—6 | 12 8—10 | 0 _ 
1900 26 6-8 91 6-21 23 3—18 lo19 4-30 


Acid-lined converters are now only worked at one or two 
German works, which in other respects have not modernised their 
plant, while at those works where the basic process is practised 
every modern improvement of importance has been adopted, such 
as the direct tapping of the liquid pig iron from the blast furnace 
into the converter, the capacity of which has been increased to 
20 tons, the requisite independence of the blast furnace and the 
steel works being in the meantime assured by the introduction of 
the pig iron mixer. By these means the number of charges in the 
twenty-four hours has reached as much as seventy-two. The 
employment of the mixer concurrently, for the purpose of desulphur- 
ising the molten metal, was first attempted at the Hoerde Works, 
and has resulted in securing a further advantage from its use, so 
that the low working expenses are fully compensated for, and the 
only attendant disadvantage consists of the unavoidable loss of 
heat by the cooling of the metal. 

As is well known, by far the largest proportion of the mild steel 
produced in Germany is made in the basic Bessemer converter, and 
these conditions are ape | to obtain for a tong time to come, on 
account of the nature and quality of the ores available. The some- 
what stringent requirements of the consumers as regards the 
quality of the finished product are also best met by this method of 
production. A difficulty is now, however, beginning to be felt in 
some districts in obtaining pig iron with the necessary percentage 
of phosphorus, which should amount to about 2 per cent., and 
in consequence the numerous efforts to discover a process in 
which a lower percentage would suffice appear to be fully justified. 
Several works have already found themselves compelled to return 
a portion of the converter slag to the blast furnace in order to 
obtain the required quality of basic pig, and the phosphorus is 
thus kept in circulation, Since with the above proportion, which 
cannot often be exceeded, no considerable evolution of heat 
occurs in the converter, the re-melting of crop ends is possible 
in a very much less degree than is the case in acid working. 
Consequently a greater number of open-hearth furnaces is necessary 
for dealing with the wasteandscrap. These are generally of the basic 
system, lined with crushed dolomite, and their capacity is about 15 
to 20 tons. A capacity of 30 tonsis rarely exceeded, and there are 
in existence only very few furnaces of 50 tons. 

In the west of Germany the usual practice is to melt a charge 
consisting of 25 per cent. pig iron and 75 per cent. small scrap, 
six heats per twenty-four hours being obtained from a 15-ton 
furnace, while from a 25-ton furnace not much more than four are 
possible in the same tifhe. From this it would appear that, since 
the output remains about the same, no particular advantage is 
gained by the adoption of larger furnaces, unless it is a question of 
producing very large and heavy ingots or castings. The initial 
outlay in constructing a large number of small furnaces is 
not so great as that required for the construction of a 
smaller number of large furnaces, and the consumption of 
fuel, amounting in the former case to 270 kilogrammes 
per ton of steel, is not in any way reduced by using larger 
furnaces, On the other hand, the number of charges per day falls 
to 24 when the proportion of pig iron is increased to 80 per cent., a 
practice often followed in the East of Germany, and in that region, 
therefore, furnaces of larger capacity can be more suitably 
employed. In such instances the tilting furnace would be 
practicable, of which there is at present no example at work in 
Germany. It can, however, scarcely be anticipated that in those 
works where the open-hearth furnaces are principally used for the 
melting of scrap, a‘ sweeping change in the existing system of 
furnaces is contemplated ; and since the majority follow this 
practice, and since the scrap, too, is cheaper than pig iron, it is 
clear that the various attempts to expedite the treatment of liquid 
pig iron in the open hearth, and thus to increase the production, 
are not likely to find favour in Germany. There are, besides, 
further reasons for adhering to this system, which should be taken 
inte account in considering the adoption of any improvements 
which aim at increasing the capacity of the steel works without 
effecting a considerable saving in the cost of production. These 
consist in the recent remarkable extensions of existing steel works 
in general and the construction of many entirely new steel works 
on a large scale, such as have been built in the last few years in 
West Germany and Luxemburg, coincident with which there 
occurred a temporary decline in the demand for iron and steel 
products in large quantities. The causes operating to produce 
this decline are chiefly due to the fact that the network of rail- 
ways in Germany is now for the most part complete, and that the 
general op in the building trades slackened on completion of 
alterations and new works in many towns. The construction of 
secondary railways is also no longer being proceeded with, owing to 








* Tron and Steel Institute. 





the large amount of capital recently invested in these, which is not 
likely to return much interest for several years. And for the 
present no new enterprise on a large scale is in contemplation. 

There is, however, no cause to ong a general and lasting 
depression in the iron-making industry, for it is a matter of 
common knowledge that periods of development at the furious 
rate latterly experienced both in the production and consumption 
of iron are invariably succeeded by such an interval of quietness, 
and naturally the revival of business proceeds at a slower pace 
than that at which the preceding decline took place. That such 
a revival has now set in is evident from the increased activity of 
the ironworks and the improvement in the selling prices, which 
latter may at the present time be regarded as generally remuner- 
ative, although in consequence of the a‘titude of the syndicates 
the raw material is relatively more expensive than the half or 
completely finished products of the rolling mills. In other respects 
the determined endeavour of German technical industry to 
discover new markets for iron products is manifested by the 
buildings of colossal proportions at the Diisseldorf Exhibition 
and their contents. A comparison of them with the buildings 
at the Exhibition of 1880, or even with those of the Paris Exhibi- 
tions of 1889 and 1900, shows that structures of iron pure and 
simple have to some extent given way toa combination of ironwork 
with stone and concrete. This is, however, by no means to be 
regarded as a retrog’ade step in the application of iron to such 
purposes, but is indicative of the endeavour to solve the important 
problem of finding adequate means of protecting the ironwork of 
buildings from becoming heated by an outbreak of fire within. 
[ron alone does not confer safety against the effects of fire. The 
necessary steps towards the achievement of this have already been 
initiated, and the thirty years of successful endeavour in extend- 
ing the use of iron on the part of German technical science are a 
sufficient guarantee that a satisfactory solution of the question 
will be found. The compiling of the book of standard sections and 
the publication of standard designs for iron structural work furnish 
an eloquent proof of the ability to deal successfully with the 
matter. 

The above is a brief review of the general situation of the 
German iron industry. Returning now to the methods in use for 
the further treatment of stee', it will be found that the older 
established works have for the most part retained the well-known 
system of casting ingots, consisting of a hot-metal ladle carried 
either on a slewing or travelling crane, and successively placed 
above the stationary ingot moulds. On the other hand, only a 
few of the more modern works have adopted the reverse method 
of drawing the ingot moulds along beneath a stationary ladle, 
combined with which process is also the forcing out of the ingots 
from their moulds by mechanical means. 

The latter method does not permit of filling several moulds at 
once by bottom pouring, and its adoption has extended according 
to the ability to roll rough ingots at one heat into finished 
products such as wire, rods, small sections and plates, which 
formerly had to be re-heated after one rolling. By this means in 
many works the blooming rolls are dispensed with, an arrange- 
ment, however, which is only profitable where the daily produc- 
tion is a perfectly regular one, such as is usual in the very large 
basic Bessemer steel works. 

It is the special aim in these works to roll down the ingot at 
the original heat, that is, by the use of the Gjers non-fired soaking- 
pits. e Gutehoffnungshiitte first developed this system, and at 
these works the ingots, after passing through the blooming mill, 
are rolled without any re-heating into sections, rails, and sleepers in 
a three-high mill. The results were so successful that other works 
have now followed the same plan. The steel manufactured by 
the basic process can be removed from the moulds, and plunged in 
the plain soaking pits sooner than that blown in acid-liried con- 
verters, a fact which tells in favour of the system. It is also 
necessary to provide a means of transferring the ingot from the 
blooming rolls to the finishing rolls as rapidly as possible. When 
this cannot be done, as in the case of such works which have no 
blooming mill, soaking pits, fired on the Siemens regenerative 
system, are employed, though the disadvantage then arises, that 
the entire charge is heated at one time, and that the subsequent 
introduction of cold ingots has the undesirable effect of cooling 
those still remaining in the pits. To obviate this difficulty many 
works employ in connection with the soaking pits the rolling 
furnace of Helmholtz, of Ruhrort, with a very long hearth and fired 
from one end. But this apparatus necessitates too much hand 
labour, besides being productive of considerable waste of metal, 
and on this account, since the prevailing requirement is a uniform 
method which ensures the heating of cold ingots and the preserva- 
tion of heat in the hot ingots, the American-continuous re-heating 
furnace with pushing gear has latterly been introduced in several 
places, the results of which are more satisfactory. 

The manufacture from mild steel of tubes and hollow bodies of 
every variety and size, both welded and seamless, has experienced 
a specially noteworthy development, of which plentiful proof is 
furnished by the display in the Exhibition. The welding of hollow 
bodies is performed partly by heating in coke fires, partly by the 
use of the water-gas flame. This latter medium is particularly suitable 
for welding, though in other respects water-gas bas not yet found 
extensive application in ironworks, since the Siemens producer gas, 
containing 40 per cent. or more of available fuel, still meets all 
requirements. 

In the manufacture of seamless tubes and hollow bodies two 
methods are principally employed :— 

(1) That of Mannesmann, which consists in producing a hollow in 
the interior of a cylinder by expanding the surface. 

(2) That of piercing a solid billet with a mandril. 

In both cases the tube is finished by rolling out or drawing overa 
mandril. The latter process has been greatly developed by H. 
Ehrhardt, of Diisseldorf, who manufactures seamless boiler rings, 
besides tubes and projectiles. His products are to be seea in the 
exhibit of the Rheinische Metallwaaren and Maschinenfabrik. 

To keep pace with the production of the steel works, the daily 
capacity of the machines and appliances for working up the 
material, and of the rolling-mills in especial, has been increased. 
Wherever possible, every appliance which is the outcome of the 
ceaseless progress of modern invention has been brought into play 
to lower the cost of production. To enter fully into the whole of 
such details would occupy too much time, and the author therefore 
limits himself to the following points:—The introduction of the 
blooming mill for small and large ingots, and the development of 
the two-high and three-high trains as finishing mills, with con- 
tinued improvement in the methods of counterbalancing ; and the 
use of valve gears of precision for controlling the rolling mill 
engines when working at the highest speed of piston and maximum 
revolutions per minute. After many trials with valves and slides 
the form of valve which has found most favour is the cylindrical, 
with a motion in the direction of the axis, the Corliss valve also 
in some cases having been adopted. Very considerable economies 
have also been effected by the use of efficient condenser-, par- 
ticularly of central installations of th:se, and recently by the 
employment of superheated steam. Quite recently it has been 
attempted, experimentally, to drive rolling mills direct by means 
of gas engines, thus opening up a possible further application for 
these as prime movers in the event of success. Their use would, 
however, be conditional upon the use of a fly-wheel in connection 
with the system of driving the mills, for if no fly-wheel is required 
the two-crank or three-crank engine is without doubt a preferable 
arrangement, provided that the consumption of steam and other 
working expenses are not greater than those of engines with fly- 
wheels, With the newer types of the latter this question appears, 
however, to be decided, as may learnt from the following 
ee which have been furnished by various manufacturers. 
t should, however, be borne in mind that the consumption of fuel 
is not the only criterion in the selection of a suitable motor for a 
rolling mill, but the capacity of the latter to fulfil the working con- 
ditions is a consideration of the greatest importance. Although 





devices have been introduced by which the reversing of the rolls |. 





can be effected without experiencing a tremendous shock, and 
though the risk of a breakdown is still further reduced by the use 
of cast steel spur gearing, yet the variation of speed in rolling 
down ingots, which is only attainable in the fly-wheelless engine, 
is too serious a consideration to allow the general adoption of non- 
reversing engines with fly-wheels. 

The deciding of the issue between the reversing and non-revers- 
ing engine will exercise an important influence on the question of 
the adoption of the two-high or three-high rolling mill in modern 
works, and the chief arg ts for or against either arrangement 
may therefore be brietly outlined. For rolls of 600 millimetres 
(2ft.) diameter the three-high system driven by a fly-wheel 
engine is likely to firid favour; a four-high mill with rolls up to 
400 millimetres (16in.) diameter may be found preferable 
where a very perfect rolling of special sections is essential, because 
the balancing and the exact adjustment of the roll bearings is 
easier as compared with the three-high mill. The three-high 
system, is, however, still used with diameters up to 900 rillimetres 
(3ft.) where the reversing two-high would, in many cases, be 
more advantageous, if the question of cost were also in favour of 
the latter. The Lauth three-high mill, for instance, could serve 
for the first rolling of thin plates, by driving the whole train with 
a fly-wheel engine ; on the other hand, for thick plates the method 
of driving without a fly-wheel would certainly be best suited. The 
same rule would hold good so long as the rolls exceed 600 milli- 
metres (2ft.) diameter, and so long as the two-high system does 
not involve a considerable increase in the number of stands. The 
extra cost of these would, however, be compensated for in great 
part by dispensing with the lifting tables, and by the consequent 
simplifying of the live roller driving gear, and of the upsetting 
gear. Less hand labour would also be required. : 

With regard to the number of rolls to be provided for a rcd 
and bar iron mill, it may be mentioned that as the result of 
improvements in the balancing a considerable reduction in the 
length and number of rolls has already been effected, and there 
is a prospect of a further advance in this direction. In practice 
the two-high mill gives a greater daily output, and suffers less 
from abrasion than a three-high mill, owing to the greater speed 
of the rolls in the latter, and because the middle roll has twice the 
work of the other two, being used at every pass. The changing 
of the rolls is also easier with a two-high than with a three-high 
mill. In this connection it is advisable, when rolling sections, to 
have two finishing trains to one blooming-mill in order to avoid 
stoppages, and it is then a great advantage to be able to lift the 
entire stands with their rolls on a travelling crane, as is now done 
at the new works of the Rheinische Stahlwerke, at Ruhrort. 

Further important improvements have also been effected by 
making the complete stands with bearing blocks and rolls of cast 
steel The latter are also often made of forged steel. 

The arrangement of the pinions as compared with that of older 
plants has been improved by placing the stand on the long bed- 
plate with machined V-shaped guides, and attaching this latter 
securely to the engine bed-plate. The stand is also closed under- 
neath to form a trough, so that the lower pinions always run in oil 
and carries this up with them. Further, the pinions are made hollow 
to receive the wobbler end, by which means the number of sockets, 
and consequently the length of the trains, are reduced. 

The use of electric motors for driving rolling mills is at present 
very limited, and will probably only be adopted in cases where the 
electricity is generated more cheaply than is possible by steam 
power. it is, however, now very largely used for driving the 
auxiliary machinery about the mills, and it is generally regarded 
as certain that in modern works it will entirely supersede the low- 
pressure hydraulic machinery which formerly was in common use. 
Still, it must be admitted that the same precision of movement in 
cranes and hoisting gear is certainly not attainable by electric 
means, and for this reason many practical engineers of ironworks 
still have a preference for low-pressure hydraulic power, especially 
as the machinery which gives it effect is constantly being 
improved. ¥ 

For the production and application of high-pressure water 
power the intensifier actuated by steam pressure has proved a 
lasting success. It will be remembered that the author gave a 
full account of this appliance at the meeting of the Iron and Steel 
Institute held in London in May, 1901.* 

In general it may be observed that the German steel works and 
rolling mills are compelled to bestow strict attention on their 
plant and their practice in order to meet the requirements of their 
market—these are of so diverse a nature, and orders for one 
quality or form of product are by no means of the same magnitude 
here as is often the case in the same industry in other countries. 
In arranging the buildings and machinery, the chief aim to keep 
in view is accordingly not only a large daily output and the saving 
of labour, but it consists rather in devising how to do work at 
remunerative rates even with apparatus and machines of medium 
productive capacity, and with frequent changes in the kind of 
material supplied. If on this account the German works are less 
imposing as compared with modern installations abroad, we can 
console ourselves with the reflection that circumstances must be 
adapted to meet conditions, and that limits can be set to all com- 
petition, however much this may be feared. 











AMERICAN ENGINEERING NEWS. 
(From our own Correspondent.) 

Steel arch and stone arch bridges.—The Chicago, Milwaukee and 
St. Paul Railway is now building over the Menominee River a 
three-hinged hyperbolic steel arch bridge of 207ft. span, divided 
into nine panels or bays of 23ft. The rise is 52ft. The two arches 
are 22ft. apart, and the spandrel columns are connected at the top 
by heavy plate girder floor beams, upon which are two lines of plate 
girder longitudinals, connected by bracing and carrying the per- 
manent way. The approaches at each end consist of two plate 
girder deck spans, the intermediate support of which—between 
the arch and the abutment—is a pair of rocking columns braced 
together and resting on shoe pins. The arches will be erected on 
cantilevers, being supported by guy cables from the shore. The 
same railway is also replacing a single-track steel bridge over the 
Rock River by a double-track stone bridge, 360ft. long, with four 
arches of 64ft. span and a rise of 16ft. 6in. The arches will have 
ring stones 3ft. deep, with concrete backing 6in. deep over the 
crown. Between the spandrel walls will be gravel filling, 34ft. 
deep over the crown and 124ft. over the piers. The height from 
water line to coping will be 354ft., and the width over coping 30ft. 
The bridge will be built by the railway company, whose bridge 
department undertakes the erection of all its structures. 

Large locomotive shop.—The Atchison, Topeka, and Santa Fe 
Railway, U.S.A., has recently erected an immense locomotive 
shop, 850ft. long and 156ft. wide. It is divided into three bays, 
the central bay being 74ft. 3in. wide. Half of the building forms 
the machine shop and erecting shop, and has three lines of rails in 
the centre bay. The other end of the building forms the boiler 
— and tender shop. The building is of steel frame construction, 
with columns built up of pairs of steel channel bars, carrying 
triangular roof trusses over the centre bay. The trusses are 25ft. 
apart. Similar but independent columns carry two electric 
travelling cranes of 71ft. span and 60 tons hoisting capacity, The 
side bays have roofs of the saw-tooth pattern, the faces of the teeth 
or ridges being towards the north. The walls are of brick, with 
large window area, and windows against the sides of the saw-tooth 
roofs. The main roof is of tile, with skylights fitted with a translu- 
cent fibre to soften and diffuse the light. The floor is of concrete, 
6in. thick, in which are embedded nailing strips for a 2in. maple 
floor. At one side is a riveting lever, 62ft. high, containing a 
17ft. 150-ton riveter, and a 12ft. 100-ton riveter, both hydraulic, 
and served by 10-ton and 25-ton hydraulic cranes. e large 





* Journal of the Iron and Steel Institute, 1901, No. 1, p. 146. 
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machine tools are served by two 5-ton electric cranes. The three 
erecting tracks have pits 160ft. to 400ft. long, lined with concrete. 
These are 23ft. between centres. All the machine tools are in 
the side bays, all motor driven. The heavier tools have individual 
motors. Under the balcony are the smaller tools in five groups, 
four operated by a 20 horse-power motor to each group, and the 
fifth by a 25 horse-power motor. On the balcony floor are the brass, 
screw, and air-brake repair departments. t is served by two 
lifts operated by a motors. There are motors in the 
shop aggregating 530 horse-power, and ranging from 2 horse- 
power to 25 horse-power. 

Irrigation system in Colorado.—The Arkansas Valley Sugar Beet 
and Irrigation Company has completed an irrigation system serving 
about 50,000 acres, and is interested in sugar beet culture, to 
which the land will be largely devoted. It will also establish 
factories for beet sugar, one factory consuming the product of 
11,000 acres in 1901, while another took the product from 
5000 acres. The land raises about 15 tons of beet to the acre, and 
the beets average 15 to 18 per cent. of saccharine matter. There 
are five main reservoir sites, all natural depressions, requiring only 
a little embankment work. Their aggregate area is about 
14,000 acres. There are two canal systems, each consisting of a 
main canal and branches. The main canal of the upper system is 
113 miles long, 44ft. to 50ft. wide on the bottom, and 8&ft. deep, 
with 6}ft. of water. At the head works on the river there isa 
timber dam £00ft. long, with a stone-paved embankment at the 
ends. The head gates are of wood, fitted toa brick structure with 
concrete foundations. About a mile below the head works are the 
regulating or waste gates, and below these is the measuring weir 
or flume. At certain points drops or vertical falls are established, 
as the natural slope of the country is too great for any permissible 
gradient. The lower canal is 110 miles fo , With gradients up 
to 1-6 and 2ft. per mile. The width is l4ft. to 33ft. The dam 
of the head is of timber and piling, 365ft. long, with timber 
abutments. The head works are of timber, with eleven open- 
ings 44ft. wide, fitted with timber gates. About half a mile below 
are the secondary gates. The canal, with dam and headworks, 
cost about £100,000. The main laterals are built by the company, 
and the smaller laterals by the farmers. 

Electric interlocking system.—In the operation of switches, signals 
and other appliances in interlocking plants by power—as distin- 
guished from operation by mechanical connections from the signal- 
box—three systems are in use:— First, the electro-pneumatic 
system, in which compressed air is used to operate the various 
appliances, while the valves and locking are controlled by 
electricity ; secondly, the pneumatic system, in which the move- 
ments and locking are all operated = | air—usually of lower 
pressure than in the former system; thirdly, the electric system, 
in which the movements and locking are effected by motors and 
other devices located at the several switches, signals, &c., and 
controlled by electric wires from the signal-box. In the Taylor 
electric interlocking system, representing the third of the above 
classes, each set of points and each signal is operated by its own 
independent motor, placed on the sleepers for the former and on 
the post for the latter. The current for the motors is usually 
furnished by a storage battery plant, charged by a dynamo usually 
driven by gas or a gasoline engine, but where current is available 
the battery may be charged direct from the outsidesupply. In the 
majority of cases, however, gasoline engines are employed. One 
important advantage of this system is its flexibility, as the 
wires may be run to any distance, across bridges, &c.; and the 
troubles from expansion and contraction which require so much 
attention in ordinary interlocking plants are unknown. At one 
interlocking plant points are operated at a distance of no 
less than Ss0bft. from the tower. The low cost of the system 
also makes it applicable to small plants, some plants having 
as few as six working levers. Many large and complicated 
junctions and crossings have also been equipped with this 
system in the United States, and the company has also installed 
it in Belgium. The system is being introduced by the Taylor 
Signal Company, U.S.A.; but the company confines itself to inter- 
locking plants at junctions, terminals, level crossings, &c. The 
Taylor system has been applied to a number of drawbridge plants, 
one of the latest being at Galena, on the Chicago, Burlington, and 
Quincy Railway, where a four-track line runs into a single track 
crossing the bridge, and this opens out to a double track on the 
opposite side. The wires are carried overhead, but in some cases 
a cable is laid on the bed of the stream. 

Railway pile drivers.—The equipment of American railways 
includes large and powerful pile drivers for use in building tem- 
porary or permanent trestles on new lines, or for repairs, &c., on 
existing lines. They are usually platform wagons, about 40ft. 
long, mounted on two four-wheeled bogie trucks, and having an 
extension floor or deck which can be run forward to enable piles 
to be driven 15ft. to 20ft. ahead of the machine. The upright, or 
leaders, in which the hammer slides, are about 40ft. high, and are 
pivoted so as to lie horizontally on the roof of the engine-house 
when the machine is being run over the line. Insome pile drivers, 
however, the leaders roll back on curved heels, like a bascule 
bridge. At the rear of the machine is the engine and boiler, 
usually of 25 or 30 horse-power. The movable deck is mounted on 
a turntable, so that piles can be driven from either end, and also 
parallel with the car. Some railways use ae machines, 
while others prefer to attach a locomotive. The piles are hauled 
and hoisted into position by ropes operated from the (nzine. 
Usually a hammer of one to two tons is used, but some very heavy 
machines are fitted with steam pile hammers of the Nasmyth- 
Vulcan type. In one peculiar form of machine the uprights are 
suspended from the head of an inclined boom on the car, the 
lower end being held by an adjustable strut run out from the floor. 
This machine, with the uprights detached, is used also for erecting 
steel bridges, handling long plate girders orthe members of trusses 
up to 150ft. in length. Its lifting capacity is 35 tons. 

American Tramway Association.—At the 21st annual convention, 
held at Detroit, U.S.A., in October, about 1200 delegates and 
visitors were present, and the meetings were well attended. The 
association is composed of companies, not individuals, and each 
company can send a number of delegates from among the officers 
of its various departments. It was organised at a time when none 
but horse tramways were in existence, and its constitution provides 
only companies operating street railways or street tramways as 
members. The almost universal introduction of electric traction 
has led to an enormous development of electric railways, built on 
their own land and operating passenger and goods service at high 
speeds between towns and villages. These latter companies, how- 
ever, are not now eligible to membership in the association, as they 
do not operate ‘‘ street” railways, but they are so numerous and 
important that some changes are to be made so as to admit them 
to membership. There are now about 25,000 miles of electric rail- 
ways in the United States, representing a capital investment of 
£400,000,000. The papers read at the meeting were as follows :— 
‘‘The Registration of Transfer Tickets on Tramcars,” ‘‘ Mutual 
Benefit Associations for Tramway Employés,” ‘‘The Steam 
Turbine and its Commercial Aspect,” ‘‘ The Adjustment of Damage 
Claims for Personal Injuries,” ‘‘ Signals for City and Inter-urban 
Tramways,” ‘Discipline of Tramway Employés by the Merit 
System,” and “ Parcels and Goods Traffic on Electric Railways.” 
There was a very extensive exhibition of tramway materials, per- 
manent way, electrical apparatus, car motors, and brakes, signal 
apparatus, fare registers, and a number of ordinary and private 
cars, street sweeping and sprinkling cars, &c. 

Condensing by evaporation.—An American company has recently 
introduced a condensing apparatus which employs the heat 
absorbed by the evaporation of water for condensation. In 
ordinary practice cooling for condensation is accomplished by 

ing the heat away by a body of solid water passing through the 
condenser. This water is raised about 50 degrees in temperature 
by the process, and about 20 lb. of water are required per 
pound of steam, If cold water should be sprayed upon the steam, 





heated tubes of a closed condenser, so that the water in evaporat- 
ing would absorb the heat of the steam, and so cause condensation, 
only about 1 lb. of water would be required to condense 1 Ib. 
of steam. This is the process or system used in the new 
condensing apparatus. The condenser is a closed horizontal 
cylinder, traversed by a nest of copper tubes. Opposite one end 
of the cylinder is a small water pipe fitted with a rose to deliver a 
conical shower or spray of water covering the entire area of the 
condenser head. An exhaust fan at the other end of the condenser 
creates a current through the tubes, through which passes a con- 
tinuous stream of air and finely divided water. Any water that is 
not evaporated is trapped and returned to the supply for the 
nozzle or rose, The water of condensation is drawn off by a 
pump, the condenser being constantly full of exhaust steam. 
Some tests have shown a consumption of only two-thirds of a 
pound of water per pound of steam, but 1 lb. of water per 
pound of steam is assumed as the commercial basis. A condenser 
for a 300 horse-power engine is 5ft. long and 6ft. diameter ; another, 
for a 1000 horse-power engine, is 5ft. long and 8ft. diameter. 

Rope incline railway.—For convenient access from the river 
front at Weehawken, U.S.A., opposite New York city, to the 
residence district on the top of the cliffs overlooking the Hudson 
River a rope incline railway bas been built. The horizontal run 
is 230ft., and the rise 166ft., the length measured along the incline 
veing about 285ft. The gradient is 72ft. rise in 100ft., or nearly 
lin1-4. The line is mainly in a rock cutting 50ft. wide, with a 
maximum depth of 40ft. There are twocars 20ft. by 40ft. over the 
platforms, and connected by cables running over sheeves at the top 
of the incline. Two other cables for each car run to the winding 
drums, which are 12ft. diameter and 44ft. long, grooved for 2in. 
cables. These drums are driven by Westinghouse motors of 
135 horse-power, taking a current of §50 volts and running at 
600 revolutions per minute. On each motor shaft isa magnetic 
brake. A triple-reduction gearing connects the motor shaft with 
the drum shaft. To pull the cars against the landings at the ends 
of the line there are hydraulic rams of 3ft. stroke, operating under 
a pressure of 750 lb., supplied by a 74 horse-power Otis 
motor and a triplex pump. The cars make about one hundred 
trips daily. Each trip occupies about 2 min., of which 1 min. 50sec. 
are for starting, running, and slowing down, the remaining 10 sec. 
are occupied by the rams in pulling and locking the cars in 
position. The cars have timber platforms carried by triangular 
steel trusses, and run on 33in. wheels. The permanent way 
consists of two parallel lines of rails of 12ft. gauge, 22ft. between 
centres. Flange rails of 60 lb. per yard are bolted to concrete 
longitudinals, and tied at intervals by steel channel sleepers, to 
— cable pulleys are attached. Passengers and wagons are 
carried. 

A four-track double-deck bridge.—The Pennsylvania Western Rail- 
road, U.S.A., is building a new bridge of peculiar design across the 
Allegheny River between Pittsburg and Allegheny. The main part 
of the bridge consists of four pin-connected spans of 158ft. to 164ft. 
in length, and are of 333ft. As the bridge connects lines on the 
street level as well as the main line elevated above the streets, it 
isa double-deck structure with two lines of railson eachdeck. The 
difference in elevation between the two levels, however, was not 
sufficient to allow of very deep floor girders to carry the upper 
lines, and therefore four trusses are used, thus shortening the floor 
girders. The trusses are 18ft. apart, 474ft. deep near the ends, 
and 634ft. deep at the middle. These fcur trusses form three bays 
at each deck. On the lower deck, the middle and right-hand bays 
have each a line of rails, while the left-hand bay has transverse 
lateral bracing, so arranged as to leave room fora 36in. footwalk. 
On the upper deck, the middle and left-hand bays have each a line 
of rails, while the right-hand bay is closed by diagonal lateral 
bracing. The posts extend below the pins of the bottom boom, and 
between them are riveted plate girder floor beams, while similar 
beams are riveted half way up the posts, and stiffened by top and 
bottom gussets. Between the floor beams there are six plate girder 
longitudinals under each line of rails in the lower bay, and a plank 
floor is laid for the convenience of the shunters, as these lines con- 
nect with the yards. Each line of rails in the upper bays has four 
lines of longitudinals. For the floor system a load of 5000 lb. per 
foot of track is assumed, with 50,000 ib. concentrated load, and a 
dead load of 300 Ib. per lineal foot for the track. 

New manufacturing plant.—The B. F. Sturtevant Company, 
U.S.A., has established new works for the manufacture of its steam 
engines, blowing and ventilating fans, electric motors and genera- 
tors, &c. All the buildings have interior steel columns, steel 
girders and roof trusses, and brick walls, All are two or three 
storeys high, with roofs of 3in. plank covered with a tar and gravel 
composition. The height is 17ft. for the lower storeys, and 15ft. 
for the upper storeys. The machine shop is 500ft. by 120ft., having 
three 40ft. bays, with a 20-ton crane over the central bay. The 
upper floors in this building are galleries for the lighter tools. 
Parallel with it is the building in which are made fans, heaters, 
&c. This is 500ft. by 80ft., three storeys high. At one end these 
buildings are connected by a transverse building for electrical 
work, testing and shipping. In the 80ft. space, between the two 
buildings, are a smith shop, 40ft. by 80ft., and a three-storey 
building, 40ft. by 100ft., containing wash-rooms and men’slockers on 
the first two floors, and a lunch room on the third. The foundry 
is 170ft. by 350ft., with two travelling cranes, while a third crane 
runs transversely over the cleaning room at the end of the building. 
This is for both iron and brass castings. Parallel with it is the 
pattern shop and pattern store. Between the moulding floors are 
concrete runways with rails embedded in them for the ladle trucks. 
A complete system of narrow gauge tracks serves all the buildings, 
and there are also convenient railway sidings. The machinery is 
operated by electricity from a large power house. The heating is 
effected by hotair, heated by the exhaust steam from engines under 
test, supplemented by live steam at reduced pressure, as required. 
The hot air is forced in by blowing fans. Exhaust fans carry 
off the refuse from the woodworking machinery, the dust from 
the foundry cleaning room, the smnoke from the smith shop, and 
also exhaust the air from the toilet and wash-rooms offices, &c. 








AUSTRALIAN NOTES. 
(From our own Correspondent.) 

OPERATIONS in connection with the development of the Balmain, 
Sydney, coal mine have been temporarily suspended. This is the 
outcome of a telegram received from the London management. 
Recommendations were made some weeks ago to the London share- 
holders as to the necessity of sinking the second shaft, which will 
cost about £40,000. It will be recollected that when the first—the 
Birthday—shaft was sunk to the proposed depth, where the main 
seam was expected to be struck, a fault was found, and the 
Sydney manager, Mr. J. L. C. Rae, has since had tunnelling 
operations carried on for the purpose of striking the main seam. 
A pair of drives have been put in, and are now in 360 yards and 
370 yards respectively from the shaft. Up to date the total cost of 
development is about £115,000. 

Trade throughout New South Wales is beginning to feel the 
effects of the continued drought ; the Government Statistician’s 
forecast of the probable wheat crop shows a great decrease on 
last year; it will not nearly come up to the requirements for 
home consumption. Large shipments from America are already 
arriving, and the requirements will be heavier as the season 
advances, The effects of the drought are being more keenly felt 
in Queensland than in any of the other States, and agriculturists are 
finding the necessity of going inforirrigation. One firm in Brisbane 
has been doing good business by the installation of irrigation plant, 
and the success that has been achieved in artesian well boring is 
leading to its development. 

The Coolgardie water scheme is now nearing completion, and 
will shortly be opened by Sir John Forrest. Several members of 
the Federal Parliament are expected tw attend at the opening. 








This gigantic scheme has taken several years to complete, an 
reticulation schemes for the townships en route have still to be se 
taken. Itis stated that a revenue of £300,000 per annum will be 
required to make the water scheme pay. 

s was antici , the Government has renewed the term of 
office of the Railway Commissioners of New South Wales for another 
seven years,- Mr. C, Oliver, Chief, and Mr. W. M. Fehon hayo 
held office as Commissioners since the inauguration of the Railway 
—s 1888. Mr. D. Kirkcalaie was appointed a Commissioner jn 

For the quarter ending Sep'ember 30th, 1902, the New South 
Wales railways show a decrease in earnings of £36,168 over the 
corresponding quarter of last year, and the expenditure an increase 
of £15,160. The increased expenditure is due to additional goods 
tonnage carried at low rates, which has been largely contributed to 
by special concessions made in the carriage of starving stcck, and 
the conveyance of fodder for starving stock at the nominal rate of 
10s. per four-wheeled truck, irrespective of distance, 73,269 
additional tons of the latter having been carried a much longer 
distance than formerly. An increased expenditure has also been 
incurred of about £29,000, in connection with the re-laying of the 
permanent way, about £5000 for the carriage of water owing to the 
continued drought, and about £10,000 to meet the extension of the 
eight-hour system to the running staff, 








THE INSTITUTION OF 


At the meeting of this Institution, held at the Westminster Palace 
Hotel on Dec. 5th, the chairman, Mr. Kenneth Gray, presiding, the 
paper read was on ‘‘The Planimeter, Explained Simply Without 
Mathematics,” by Mr. W. J.Tennant, A.M.I. Mech. E. After 
some introductory remarks as to the necessity of such an instru. 
ment as the planimeter for the use of engineers, who could by its 
means have calculations performed for them automatically, the 
author proceeded to describe the construction of the Amsler 
planimeter, and considered its principle of operation analysed 
graphically for a simple figure. The ‘“‘sweeping in” of parallelo- 
grams, as performed by the instrument, was dwelt upon, and 
deductions drawn therefrom. e roller and its functions was 
treated, and the method of obtaining results in different units 
shown, as was also the manner of ascertaining the mean height of 
a diagram by direct reading. The author then summarised the 
principal features of the instrument’s action as :—(a) The sweeping 
of upstroke and downstroke areas, two or more in number, by a 
bar whose length does not change during the operation, but which 
lies upon the whole more obliquely to its line of travel during the 
one stroke than during the other, assuming the measured figure to 
possess area and not merely length without breadth. (/) The 
automatic subtraction by the roller of these two classes of area 
one from another so as to present an indication of their difference, 
This indication is the area of the figure, no matter how irregular, 
around the boundary of which the tracer has been run. The 
question of looped indicator diagram areas was considered; 
Coffin’s averaging instrument was also described, and its action 
illustrated. In conclusion, the author investigated the conditions 
obtaining when in using the Amsler instrument the pivot is 
encircled by the outline of the area to be measured. In the dis- 
cussion which ensued Messrs. W. Codd, T. P. Hosegood, P. J, 
Waldram, R. W. Newman, Keevil, 8S. V. Cooke, Ogden, E. Eade, 
F. W. Hodgkinson, and A. W. Young took part. A vote of 
thanks was accorded the author, who, having replied, the proceed- 
ings closed with the announcement of the visit on the following 
Wednesday to Messrs. Elliott Brothers’ Works, Lewisham. At 
this visit, which took place on December 10th, the members were 
shown over by Mr. W. O. Smith and Mr, G. K. Elphinstone. 
Electrical instruments, switchboards, standard instruments for 
continuous and alternate-current testing, recording instruments, 
&c., are made, Telegraph instruments of a special class are also 
manufactured, and surveying instruments are another product of 
the factory. All the various machines employed in the different 

rocesses of manufacture were shown in operation, some of them 

ing quite unique in their character. The whole arrangement 
and management of the works impressed the visitors by their 
excellence. Recently built and named the ‘‘Century Works,” as 
a record of the firm’s old foundation, every attention appears to 
have been given to modern methods, with a view of producing the 
best possible work in the best possible manner. for the very 
interesting and instructive visit which had been made, the thanks 
of the members were expressed by Mr. R. W. Newman, vice- 
chairman, 


JUNIOR ENGINEERS, 


At the meeting of this Institution, held at the Westminster 
Palace Hotel on December 12th, the chairman, Mr. Kenneth Gray, 
presiding, the paper read was on ‘‘A New Automatic Railway 
Coupling Compared with the Existing Systema upon the British 
Railways,” by Mr. A. T. Swaine, A.M.I. Mech. E., Member. 

After referring to the Royal Commission Report of 1900—Pro- 
vention of Accidents to Ratlway Servants—which stated that at 
the date of issue there was apparently no coupling available suit- 
able for general adoption upon British railways, the author drew a 
comparison between the risk uf death and injury to shunters with 
that to a soldier in time of war, showing that the former were 2-4 
times more likely to meet with death or accidents as were tho 
latter from all causes in the late South African war. 

A short account of the ago res of the present system 
followed, and a criticism of its working under various conditions, 
more especially in the case of long American type of bogie wagons, 
which the author considered were not likely to become generally 
adopted, unless with a central buffing and drawing gear, as is in 
use in so many other parts of the world ; which should also be 
automatic, to meet the demand of efficiency. 

The requirements of an efficient automatic system were cited in 
detail, and reference made to the competition thrown open to the 
world by the Congress of Representatives of Russian Railways, 
which is offering prizes for the three best automatic couplings 
suitable for Russian railways. 

The new automatic buffer coupler was then described, called 
for convenience by its initial letters the A.B.C. system ; it was 
shown to be an exceedingly simple and ingenious piece of 
mechanism, consisting of three parts only, which were precisely 
alike on both ends of the buffer wagons, To ensure economy 1 
manufacture it had been designed with the special object of 
rendering machinery practi lly Yy, and was capable of 
working with the existing side-buffer system during the transition 
stage. Coupling to existing stock was readily effected by meats 
of the pole. 

The present design of wagon frame was very suitable for the 
adoption of the new type of coupler with a continuous draw-gear, 
which would ensure longer life for the wagon, and lesscost for repairs. 
The author showed that the conversion could be effected without 
a large demand upon capital, and estimated that on account of tho 
reduced weight of the new gear and other reasons, the advantages 
of its adoption on British railways would represent about 74 millions 
sterling per annum. 

A discussion followed, in which Messrs. C, E. How, H. M. 
Rounthwaite, G. H. Robus, R. W. Newman, and Allison-Smith 
took part, and the proceedings closed with the announcement of 
the ensuing meeting on January 2nd, when a paper on ‘‘ Marine 
Boilers: A Consideration of the Relative Values of Different 
Types,” would be read by Mr. Rounthwaite. 











LivERPOOL ENGINEERING SociETY.—The annual dinner will be held 
at the Adelphi Hotel, Liverpool, at 7 o’clock on Thursday evening, 
January 22nd, 1903, 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

CuristMas Day occurring on a Thursday, no Iron Exchange 

meeting is this week being held at Birmingham. Buying and 

selling, indeed, are for the time suspended, and stock taking and 
repairs are the subjects which are meanwhile, at some of the 
works, occupying attention. 

Quotations before business was suspended were little more than 

nominal, upon the following basis :—Staffordsbire cinder forge 

pig, 198.3 part-mine, 503, to 51s.; all-mine, 57s. 6d. to 67s. 6d.; 
best ditto, 80s. to 82s, 6d.; and cold blast, 95s. to 100s. Midland 
brands have been in fair request at about the following rates :— 

Northamptons, 48s, to 493. 6d.; Derbyshires, 51s. to 52s.; North 

Staffordshire, 51s. 6d. to 52s, 6d.; and Lincolns, 55s, 1d. 

Marked bars remain at £8 10s,, the same asa year ago, and 
common unmarked bars are quoted some 5s. below a year ago, and 
in some cases more. Galvanised corrugated sheets before work 
ceased for the holidays were £11 103. 6d. to £11 12s, 6d. and 
£11 15s., with a good South African demand. Hoop iron is £7 5s. 
to £7 103.; gas strip, £7 ; nail rod and rivet iron, £7 5s. to £7 10s. 
But in actual business sellers have lately had to give way consider- 
ably and go below these figures. 

Business in the engineering trades has been steady, a much 
better state of things prevailing in this district than in the ship- 
building and marine engineering centres of the North. 








NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 


Munchester.—Business 13 now practically over until after the 
holidays, and it can scarcely be said that the year closes at all 
hopefully as tojthe immediate future. The downward tendency in 
prices, which set in three months back, has continued to the last 
without satisfying buyers that the lowest point has yet been 
reached, the general anticipation of consumers teing that they will 
be able to place orders next year on even still more favourable 
terms. Some feature of encouragement is, however, afforded by 
the improved prospects in one or two branches of engineering. 
The textile machinery trades, which have so ong remained in a 
depressed condition, are beginning to show some signs of revival, 
and the outlook is regarded as more encouraging than perhaps at 
any time during the past twelve months. ‘there is also the pro- 
bability of a fairly large weight of work being given out in the 
locomotive building trades, where a steady slacking down has 
been going on recently. Electrical engineering, which has not 
been maintaining that exceptional activity noticeable earlier on in 
the year, would seem to be again brisking up all round. Special 
machine tool makers are still kept fairly busy, and if the improve- 
ment referred to in other directions undergoes any substantial 
development, this will soon have its effect on the ordinary run of 
machine tools and engineering work generally. 

In the pig iron market business has continued extremely quiet, 
users generally holding back orders that are not pressing until 
after the turn of the year. In Lincolnshire brands there has been 
a further official reduction of 1s, per ton, which has also had some 
effect upon other local and district brands. Delivered Manchester, 
No. 3 foundry Lancashire would now be quoted about 57s. to 
57s. 6d.; the official basis for Lincolnshire is 50s. 6d. net, with 
Derbyshire nominally about 56s. to 57s. net. Forge qualities, 
delivered Warrington, are now quoted about 51s., less 24, Lanca- 
shire, and 503. 2d. net Lincolnshire. Middlesbrough and Scotch 
brands remain without quotable change from last week, 55s. 4d. to 
55s, 10d. net being average figures for No. 3 foundry Middles- 
brough, delivered by rail Manchester, and 593. 3d. to 59s. 6d. 
Eglinton to 61s. and 61s. 6d. Glengarnock net, delivered Man- 
chester docks. Hematites are without quotable change at about 
67s. 6d. to 68s. net for No. 3 foundry, delivered Manchester. 

Finished iron remains in but very slow request, with prices cut in 
the open market, and Lancashire makers scarcely quoting more than 
£6 10s. for bars delivered Manchester, with North Staffordshire 
bars quoted £6 12s, 6d. to £6 15s.; sheets are steady at about 
£8 5s , and hoops are still quoted £7 2s. 6d. random to £7 7s. 6d. 
special cut lengths delivered Manchester, and 2s. 6d. less for 
shipment, 

The position in the steel trade remains unchanged, with local 
billets quoted £4 15s. and German billets £4 2s. 6d. to £4 5s.; steel 
bars from £6 5s. and £6 7s. 6d., up to £6 10s.; common steel 
plates, £6 to £6 2s, 6d.; and boiler plates, £7 12s. 6d., less 24, 
delivered Manchester. 

In the metal market business continues of a hand-to-mouth 
character, with list rates simply nominal, as special quotations are 
made by makers where business is to be secured, and there have 
been some very low cut prices recently. 

Taking a brief survey of trade for the past twelve months, 
the position has scarcely been a satisfactory one as regards 
industrial operations generally. Makers of raw material have, 
perhaps, for the greater part of the year been able to secure a 
fairly profitable business ; but for consumers, on the other hand, 
the situation has been anything but satisfactory, as in the face 
of high-priced pig iron, they have been unable to secure any 
vorresponding advance on finished material, in which business for 
the most part has been of an unremunerative character. All 
round the year opened under discouraging conditions, with only 
the slowest sort of business passing through, underselling in the 
open market, and forward quotations got extremely low. 

In pig iron this unsatisfactory position continued all through 
January. Prices, which at the commencement of the year had been 
quoted for delivery at Manchester on the basis of 57s. 6d., less 24, 
Lancashire, No. 3 foundry, 49s. 6d. net Lincolnshire, 51s. 10d. net 
Middlesbrough, delivered Manchester docks; 57s. to 57s. 6d. 
Eglinton to 59s, 3d. and 59s. 6d. Glengarnock ; and forge iron, 
delivered Warrington, 51s. 6d., less 24, Lancashire, and 52s. 2d. 
Lincolnshire, with the exception that Middlesbrough under- 
went a general fall of about Ils. per ton. Early in 
February large shipments of iron commenced to the United 
States, which brought a complete change over the market. 
Any reduction in prices during January was quickly more 
than recovered, and for the next seven or eight months there 
was, with one or two temporary fluctuations, a persistent upward 
move, Quoted rates for No. 3 foundry Lancashire got to 60s. and 
60s. 6d., less 24; Lincolnshire, 55s. to 55s, 6d. net; Derbyshire, 
58s. 6d. to 59s. net } Middlesbrough, 61s. 7d. to 61s. 10d. net; 
delivered docks Kglinton, 60s. to 60s. 6d.; Glengarnock, 62s. 6d. 
to 63s., with forge iron delivered Warrington, Lancashire, 55s. 6d., 
less 24; and Lincolnshire, 54s, 2d. net. During this period, 
except that at the early stages of the advance consumers who had 
been holding back in anticipation of lower prices were induced to 
buy pretty freely, business, so far as concerned the home trade, 
was mostly of a cautious, hand-to-mouth character. Buying, 
however, continued on American accounts, and the diversion to 
the United States of large shipments of Canadian iron, which it had 
been fully anticipated would come over to England, maintained a 
strong position in the market. In fact, all brands of pig iron 
were scaree, and makers indifferent about booking orders even at 
their maximum rates. The situation was, however, practically 
governed by the American demand requirements for home con- 
sumption not in any way warranting the advance in prices, and 
when in September there were indications of lessening inquiry 
from the United States, speculative operators lost no time 
in anticipating what they regarded as the inevitable collapse of 
the market. During the next two or three months these antici- 
pations were largely realised, prices falling 7s, to 8s, from their 
maximum point, whilst speculative operators were prepared to 
quote for the ensuing year at considerably below even the reduced 





rates, and the position became so weak and irregular that definite 
quotations were scarcely possible, 

Manufactured iron makers started the year very short of work, 
with quotations for Lancashire bars, delivered Manchester district, 
on the basis of £6 10s., but merchants and outside sellers freely 
quoting 2s. 6d. to 5s. less, Sheets averaged about £8 and hoops 

27 2s. 6d. to £7 7s. 6d. per ton delivered Manchester, and 2s. 6d. 
less for shipment. With the commencement of February the 
market assumed a somewhat stronger tone, but there was no 
greatly increased weight of buying. The strong upward move in 
pig iron rendered the position of makers—who all along had beea 
unable to secure business except at unremunerativerates—still more 
difficult. A temporary spell of more active buying enabled them to 
stiffen their rates to £6 123. 6d., which in the middle of July was 
followed by an official advance of 5s. per ton, brioging the basis 
list to £6 15s. A fair business was also being done in sheets, which 
gradually hardened to £8 10s., and hoop makers were also doing 
moderately well, but were not in a position to advance their basis 
rates. With the advance in bars makers found new business 
extremely difficult and gradually almost impracticable. Forges 
generally had to go on short time, and underselling recommenced 
in the open market with Belgian bars coming in as competitors 
at considerably under English prices. In November an 
official reduction became inevitable, and eventually list rates got 
back to about £6 10s. Sheets also gradually receded to about 
£8 5s., but hoops, which had undergone no advance, remained 
without change. 

In the steel trade the market fluctuations have not been so 
great as in iron, and for the most part a steadier sort of business 
has been doing. Hematites opened weak and No. 3 foundry 
qualities got down to about 65s. net Manchester ; but later on, with 
the increasing demand both on home accounts and for shipment 
steadily hardened until the minimum quotations reached 69s. to 
70s. per ton, at which they remained tolerably firm until towards 
the end of the year, when they gradually eased to about 67s. 6d. to 
68s. per ton. 

Billets from £4 15s. got up to about £5 per ton, but keen com- 
petition from Belgian makers eventually brought prices back to 
their previous minimum figure. In manufactured steel most 
makers have been fairly off for work during the greater part of 
the year, Bars from £6 10s. got up to £6 12s. 6d. and £6 1is., 
but have receded to £6 10s and £6 12s. 6d., with in some cases as 
low as £6 5s. to £6 7s, 6d. being quoted. Common steel plates 
have varied during the year between £6 2s. 6d. and £6 5s. to 
£6 7s. 6d. back to £6 and £6 2s. 6d. Boiler plates, backed up by 
a strong association of the makers, have only in special cases been 
quoted under £7 10s., and close the year with the associated list 
rates at £7 12s. 6d., less 24, delivered Manchester district. 

If there has been any real ground for complaint in the coal 
trade it is that wages have been kept up at a disproportionately 
high point considering the great reduction in prices during the 
two previous years. During the past twelve months there has been 
some further easing down, although not to any really serious 
extent, except as regards engine fuel, but at the same time wages 
have undergone a reduction of 10 per cent. Collieries started the 
year with a large weight of unexpected house-fire coal orders on 
their books, and prices strong at full list rates, averaging at the 
pit mouth about 15s. 6d. best Wigan Arley; 13s. 6d. to 14s. 
seconds Arley and Pemberton four-feet, and about 14s. 6d. for the 
commoner sorts of house-fire coa!. During the summer prices 
had to give way about ls. to ls. 6d. per ton; but holidays and 
other stoppages of the pits prevented any large accumulation of 
stocks, and towards the end of September reports of large 
inquiries for coal for shipment to the United States, followed by 
exaggerated newspaper reports, brought about almost a panic, 
which at once hardened prices, and in the middle of October an 
official advance of 10d. to ls. 3d. per ton was announced on all 
house-fire descriptions, bringing prices back to something like the 
basis ruling at the commencement of the year. 

The settlement of the locomotive fuel and gas coal contracts 
involved protracted negotiations, especially with the railway com- 
panies. Eventually, with one or two exceptions, the railway com- 
panies were able to place the bulk of their contracts at about 8s. 
to 8s, 3d. per ton at the pit, a reduction of 1s. on last year. An 
arrangement was come to by the associated Lancashire gas coal 
collieries not to give way more than Is. as a sort of general basis, 
or ls. 6d. per ton as a special concession, and as a rule this under- 
standing was me | adhered to as the basis upon which contracts 
were finally settled, best screened Wigan Arley gas coal averaging 
10s. to 10s. 6d. ; screened Wigan four feet 9s, to 9s. 3d.; gas nuts, 8s. 
upwards ; and s!ack, suitable for gas making, from about 7s. 6d. 
per ton upwards at the pit. 

The lower descriptions of round coal for iron making, steam, and 
general manufacturing purposes have been generally plentiful, with 
steadily weakening prices, the not more than indifferent condi- 
tion of the principal coal-using industries necessarily having a more 
or less depressing effect. At the commencement of the year good 
ordinary qualities of steam and forge coal were to be bought at 
about 9s. to 9s, 6d. per ton at the pit mouth, but as the season 
approached for the renewal of contracts, there was a gradual easing 
in prices, and on special sales as low as 7s. 9d. to 8s, 3d. at the pit 
was taken. The considerable shipments of coal to America during 
September and October and the advance in house coal descriptions 
had some effect on steam and forge qualities. Prices got back to 
something like 8s. 6d. to 93. per ton, and for the better sorts this 
has since been tolerably well maintained. 

The section of the coal trade in which collieries have perhaps 
most felt the depression during the past year has been the 
proportionately very considerable reduction in the price of slack. 
in the Lancashire district the output of slack forms a very 
large proportion of the total get, and as this is the lowest price fuel 
on the market, any material reduction is all the more seriously felt. 
Nearly all through the year there has been a fluctuating state of 
the market, with, however, a gradual downward tendency in prices, 
representing a drop of ls. to ls. 6d. per ton, as compared with the 
commencement of the year. Some of the commoner sorts of slack 
have been obtainable as low as 3s. 9d. to 43., and medium sorts 
about 4s. 9s. and 5s. The best qualities of slack have shown the 
least giving way, and at times there has been rather a scarcity of 
supplies, but they have also had to follow the downward tendency 
of the market. With the close of the year prices have steadied 
somewhat, and at the pit averaged about 4s. to 4s. 3d. common, 
5s. 6d. to 63. good medium sorts, and 6s. 6d. to 7s, best slack at the 


it. 

Barrow.—The hematite pig iron trade is steadier this week, 
although the business doing is not large. There is, however, a 
better tone, and makers are firm in their quotations at 59s. 6d. 
net f.o.b. for mixed Bessemer numbers. Warrant iron is only 
being sold to a very small extent, and stocks remain at about 
24,000 tons, being an increase on the year of 8000 odd tons. 
Stocks are very firnly held. There is not much speculation in the 
market, as makers are limiting their output to meet the actual 
consumptive demand, and holders of warrant stocks are very firm, 
and are not disposed to affect forward sales, except at fuller prices 
than are ruling, viz., warrant sellers, 593. 3d. net cash, buyers 3d. 
less. The orders in the hands of makers representa large forward 
delivery. There is not much being done in prompt business. 
Thirty-three furnaces are in blast, compared with thirty-seven in 
the corresponding week of last year. 

Iron ore is steady. Indeed, the demand is always in excess of 
the output of the mines by reason of the fact that the smelters of 
the district regularly require deliveries of raw material from 
foreign sources, equal to 50 per cent. of their consumption ; 11s. 6d. 
per ton is the price of good average native sorts, and foreign ores 
are at 15s, 9d. to 16s. per ton net at West Coast ports. 

There is still marked depression in the steel plate trade, brought 
about by the smaller business now being done by shipbuilders, 
whose only immediate requirements are in respectof orders booked 
some time ago, and specifications for which are only just being 
given out. Plates are at £5 10s. per ton, and this is also the price 





of ordinary heavy rails, and the price at which rails have been 
uniformly quoted since the beginning of the year. Orders are well 
held for heavy rails, and although Germany and Belgium are 
getting a good share of the new trade offering, there is plenty of 
trade for British makers, who, generally speaking, are well sold 
forward. Other classes of steel are in steady request. 

Shipbuilders report a quiet market, and orders for new tonnage 
are slow in coming to hand, but prospects are satisfactory. 

Coal and coke quiet, the demand being small and prices low. 

Shipping is moderately well employed, and freights are a shade 
easier, 








NORTH OF ENGLAND. 
(From our own Correspondent.) 

THE shipbuilding industry shows not the least improvement, and 
appears to suffer more from depression in this district than else- 
where. Several builders have been abroad to seek orders, but have 
met with very indifferent success. Much is, therefore, made of 
the few contracts that are secured. Shipowners have ceased to 
press for completion of vessels that are in course of construction, 
and generally are glad when the delivery can be put off, seeirg 
that there is so llttle work to be had for existing steamers. There 
are cases of steamers laid up, which have never heen to sea, and 
have never earned a penny for their owners Under such cireum- 
stances the prolongation of the Christmas holidays was rot 
unexpected, and the strike of joiners on the Tyne and Tees, and at 
the Hartlepools, is not causing the inconvenience that might have 
been looked for. The joiners a fortnight ago submit to the 
employers certain proposals as to the terms on which they would 
resume work, but the masters have not seen their way to azree to 
any of these, but adhere to their offer that the whole claim of Is, 6d. 
per week reduction shall be submitted to arbitration. The joiners 
have decided to vote upon the question whether they are to con- 
sent to a settlement by arbitration. The Wearside shipyard 
joiners at the same time as the other joiners declined to agree 
to the similar claim made by their employers, but they did 
not strike work, as their arrangement with the shipbuilders 
is that disputes shall be referred to arbitration. This claim was 
accordingly arbitrated upon, with the result that all that the 
masters claimed was conceded to them. When it is taken into 
account that all the other employés at the shipyards agreed to 
the reduction without demur, the attitude of the joiners is not 
easily explained. It is urged on their behalf that the house 
joiners are well employed, and have not been called upon to suffer 
any reduction of wages. t is so; but the condition of affairs in 
the house-building trade can hardly govern the shipbuilding 
industry. Business in house-building, however, is falling off, and 
the employers are considering the advisability of reducing wages 
allround. Among the orders that have been booked within the 
last few days is one for a twin-screw steamer of 10,000 tons — 
ing capacity, and with a speed of 12 knots, for Messrs. Turnbull, 
Martin and Co., of London, who will employ her in the frozen 
mes trade between Australia and New Zealand and this country. 
The vessel will be built by Messrs. R. and W. Hawthorn, Leslie 
and Co,, Limited, of Hebburn-on-Tyne, who will also supply the 
engines. The Sunderland Shipbuilding Company will build a 
steamer, of 5150 tons dead-weight capacity, for Mr. A. J. Hansen, 
of Copenhagen. The North-Eastern Marine Engineering Compaty, 
Sunderland, will supply triple-expansion engines, 

The tone of the iron and stsel industries is the reverse of 
encouraging in all branches except the rail trade, and business 
is going from bad to worse. Even the most sanguine do not 
look for good trade, at any rate during the early part of next 
year, and certainly they will start the year 1903 with less work on 
their order books than has been the case for a long period—for 
more than ten years, in fact; indeed, steel plate makers were 
never so slack, and one, if not two, more plate-making establish- 
ments will be laid off until trade improves. Tke missions to 
America on behalf of our North of England firms appears to have 
met with very little success, though American producers are unable 
to satisfy all the requirements of consumers in their own country. 
The prices which manufacturers here are obliged to quote are 
against their doing business in America, when to these are added 
the very heavy duty and the cost of shipment. Manufacturers in 
this district do not, however, see their way to reduce them. They 
held a meeting a few days ago to consider this question of prices, 
and decided that the present cost of production did not admit of 
lower selling prices. Thus steel ship plates are still at £5 10s., and 
iron ship plates at £6 5s., both less 24 per cent. Steel ship angles 
are at £5 7s. 6d., and iron ship angles at £6 2s. 6d., both less 24 
percent. Common iron bars are steady at £6 5s., less 24 per cent., 
with little doing in them. 

There is a lull in the demand for pig iron of all kinds, and weaker 
prices, both of which circumstances are not unexpected at this 
period of the year, when the works of consumers are stopped, and 
the production of pig iron has togo on asusual. This is increasing 
the stock of the lower qualities of Cleveland pig iron, and also of 
hematite, and producers are somewhat keen sellers this week. 
They are badly off for orders for next year, as very few consumers 
have been buying ahead when prices were going down, and they 
will continue this policy as long as producers’ quotations move 
downward. The selling price has this week come down to 47s. per 
ton for prompt f.o.b. delivery of No, 3 Cleveland G.M.B. pig iron, 
with 46s. 6d. for No. 4 foundry, and 46s. for grey forge. But as 
the latter is getting more plentiful, it is getting more difficult to 
induce buyers to give the price asked by producers. Mixed 
numbers of East Coast hematite pig iron are at 56s. per ton, and 
something like the old difference in price between them and No. 3 
Cleveland iron has been restored. That is 10s. per ton, the differ- 
ence now being 93., while within the last quarter it has been as 
little as 3s, 6d. Cleveland No. 3 has lately fallen 6s. 6d. in value, 
whereas mixed numbers hematite are only 2s. below the maximum 
of the year. Rubio ore is at 15s. 6d. per ton, delivered at wharf 
in this district. 

While shipments of pig iron are very good this month from this 
district to America, there is as yet very little bought for delivery 
in 1903, and opinions differ a good deal whether Cleveland will be 
called ep to supply much next year. If the makers in this 
district do not get. good share of contracts from the United States 
it is difficult to see how they can keep the number of furnaces in 
operation that is now blowing, and avoid accumulating stocks. 
There are several of the reconstructed furnaces about to be com- 
pleted, but it is hardly likely that they will be blown in yet. 
Messrs. Wilsons, Pease and Co., at the Tees Ironworks, Middles- 
brough, have their third rebuilt furnace practically ready, as are 
the two furnaces at Messrs. Walker, Maynard and Co.’s Coatham 
Ironworks, and one at Messrs. Bolckow, Vaughan and Co.’s. 

Messrs. Boleckow, Vaughan and Co. have decided to lay down a 
battery of coke ovens at their blast furnaces ; they have ordered 
the Otto Hilgenstock type, and will also havea battery of the same 
type built at one of their collieries. The by-products will be 
recovered in each case. There are now the following firms in the 
Cleveland district who have established or will lay down by-product 
coke ovens at their pig iron works:—Sir B. Samuelson and Co., 
Newport Ironworks, Middlesbrough, who were the pioneers in this 
line ; the North-Eastern Steel Company at the Acklam Ironworks ; 
Messrs. Bell Brothers, at the Clarence Ironworks; the Cargo Fleet 
Iron Company, at Cargo Fleet ; and Messrs. Bolckow, Vaughan 
and Co. The (Gjers and Harrison equaliser for blast furnace hot 
blast stoves has been at work at the Normanby Ironworks for 
nineteen months, and with such good results in securing uniformity 
in the quality of pig iron made that Sir B. Samuelson and Co. are 
adopting the apparatus at a new furnace that is being erected at 
the Newport_Ironworks. 

Mr. James, Cox, of Darlington, the operative secretary of the 
Board of Conciliation and Arbitration for the Manufactured Iron 
Trade of the North ‘of England, and secretary Amalgamated 
Association of Iron and Steel Werkers in Great Britain, has been 
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one of the representatives of the Moseley Commission to the United 
States to report on the merits or demerits of American methods 
———— with those in this country. He has returned within 
the last few days, after being away seven weeks. He reserves his 
detailed report for the gentleman for whom he and the other 
delegates were acting, but he has remarked that he found a great 
deal of ignorance prevailed in America both in ard to the 
industries, railways, and everything else in England. The 
majority of E-glishmen working in America seemed to have 
gone from villages or small towns, and knew very little of the 
large works in Great Britain. In America they obtained employ- 
ment in the big towns and big concerns, and soon began to 
speak of England as ‘‘slow,” but they had no proper knowledge of 
our leading industries, and compared American works and methods 
of to-day with whit they saw here thirty or forty years ago. Mr. 
Cox thinks that persons who go from England to make comparisons 
between home and foreign industries sbould first make a tour of 
their own country and see what is being done in the best-manazed 
and most progressive concerns in the special industry under exami- 
nation. He further believes that the delegates of the commission 
will indicate that the alle:ed superiority of American methods as 
compared with those of the best w.rks in England has little 
foundation in fact. Mr. Cox bears witness to the unexampled 
natural facilities in America, where exceptionally good ores and 
immense supplies of coal are practically on the surface of the 
ground, entailing little expenditure in obtaining the raw material. 
if England had such ficilities, Mr. Cox believes much better 
advantage would have teen taken of them by our leading iron 
and coal people than has been the case in America. 

The output of the Centrai Marine Engine Works at West Hartle- 
pool, for 1902, has consisted cf eighteen sets of machinery of an 
aggregate indicated horse-power of 25,400, as compared with 
twenty-seven sets of 47,700 indicated horse-power in 1901. In the 
boiler department there have been forty-seven boilers built. The 
whole of the engines are triple-expansion, but four of the sets are 
adapted for working on four cranks, and are ba'anced on the 
Yarrow, Schlick and Tweedie system. Messrs. Blair and Co., 
Limited, Stockton, have built twenty-three marine engines, all of 
the triple-expansion type, and of an aggregate indicated horse- 
power of 34,150. 

Mr. W. J. Cudworth, chief engineer of the North-Eastern Rai’- 
way, in an address to the Yorkshire engineering students, dwelt 
upon American methods in the training of the engineer. He said 
that a college cr university training was a sine qud non for the 
engineer. When a youth left col'ege he took to practical work. 
If mechanical engineering was his bent he entered a workshop, 
where his technical training ensured him a regular course, running 
through the various departments, instead of merely limiting him 
with apprenticeship to one trade. In America less time was spent 
in office work and more time outside. On any important line a 
system had been introduced by which every college trained youth 
entering a civil engineer’s department had first to go on the line 
as a platelayer. 

The coal trade is in a generally satisfactory condition, con- 
siderably better than is usually the case at this time of the year. 
The American demand for Durham and Northumberland coal is 
active, and some fair contracts for delivery in January and 
February have been made. It is found that the American demand 
has been larger since the strike of miners in that country ended 
than it was before. The prices are well maintained ; in fact, the 
North-Eastern Railway Company have found that they were 
unable to place their large contracts on any more favourable terms 
than those of the Iast contracts, which are now closing ; 10s. will 
be paid by them for best Northumberland steam, and 9s. 9d. for 
seconds ; 10s. 6d. for best Durham steam, and 10s. for ordinary, 
all free on trucks at the colliery sidings. For early delivery 11s. 6d. 
per ton f.o.b. is now quoted for best steam, 9s. for unscreened, 
5s. 6d. for smalls, and 9s. 9d. for best gas. Coke is in great 
demand, and is brisk at 16s. per ton for medium furnace qualities 
delivered on Teesside. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

THE pig iron warrant market has been slightly more active since 
last report. A few days ago there were considerable over-sales of 
warrants, which sent down prices materially. Since that time a 
reaction has taken place, and prices have improved. These move- 
ments are entirely speculative. There seems to be considerable 
difference of opinion in the market as to the probable state of trade 
in the immediate future. There can be no doubt that some of the 
local industries are in a quieter state, whilst on the other hand 
large contracts have been booked in other departments. The 
probability is that business may be, for some time at least, on a 
moderate scale. 

Scotch warrants are quoted 54s. 3d. cash, with business at 53s. 
for delivery in eighteen days and 53s. 9d. one month. Cumberland 
hematite is nominal at 58s. 9d. buyers cash, and 59s. 3d. sellers 
for one month. Cleveland warrants have been done at 46s, 6d. to 
46s. 11d. cash. 

Since last report one furnace has been transferred from hematite 
to ordinary iron at Gartsherrie irouworks, and there are now 
87 furnaces blowing in Scotland, compared with 83 at this time last 
year. 

The prices of Scotch makers’ iron are in several] cases lower, the 
decrease ranging from 6d. to 1s. 6d. per ton. G.M.B. No. 1 is 
quoted at Glasgow 58s. ; No. 3, 53s. 6d. ; Wishaw, No. 1, 58s. 6d.; 
No. 3, 54s.; Carnbroe, No. 1, 60s. ; No. 3, 57s. ; Clyde, No. 1, 
67s. ; No. 3, 58s. ; Gartsherrie and Calder, Nos. 1, 64s.6d. ; Nos. 3, 
58s. 6d. ; Summerlee, No. 1, 68s. 6d.; No. 3, 58s. 6d.; Coltness, 
No. 1, 693. ; No. 3, 59s. 6d. ; Langloan, No. 1, 70s.; No. 3, 59s. ; 
Glengarnock at Ardrossan, No. 1, 66s. 6d.; No. 3, 57s. 6d. ; 
Eglinton at Ardrossan or Troon, and Dalmellington at Ayr, Nos. 1, 
59s.; Nos. 3, 55s. 6d.; Shotts at Leith, No. 1, 67s.; No. 3, 
58s. 6d. ; Carron at Grangemouth, No. 1, 67s. ; No. 3, 58s. 6d. per 
ton. 

The demand for Scotch hematite is, if anything, rather slow, 
and merchants quote 61s. per ton for delivery at the West of Scot- 
land steel works, 

The shipments of pig iron from Scottish ports in the past week 
have amounted to 5449 tons, compared with 3191 in the corre- 
sponding week of last year, showing an increase of 2258 tons. The 
total shipments for the year to date are now 359,665 tons, being 
103,013 more than in the corresponding period of 1901. The 
arrivals of Middlesbrough pigs at Grangemouth were 8108 tons, 
showing an increase of 1509 over those of the corresponding week 
of last year. : 

There has been a steady demand for foundry iron, and both 
Scotch and Cleveland go largely into consumption for this pur- 

e. The makers are supplying considerable quantities direct 
from the works, and iron still continues to go out of store, there 
being a reduction in the past week of the stock in the Glasgow 
warrant stores of close upon 1000 tons, 

The manufactured iron trade continues quiet, and there is not 
likely to be much alteration this side of the New Year. 

The steel makers as a rule have fair employment, but the out- 
look is not very cheering so far as shipbuilding steel is concerned. 
The amount of work on hand in the shipyards is much less than it 
was at this time last year, and large quantities of general structural 
material will be required to make up for the deficiency. It is 
hoped that business generally may improve in the steel 
department. 

The position of the shipbuilding trade on the Clyde is becoming 
less satisfactory. Shipowners do not seem to think that they have 
yet arrived at the proper time for giving out orders for new 
vessels. Freights are low; in some trades, indeed, lower than 
they have been at any former time, and there is not much 
encouragement to build either sailing vessels or tramp steamers. 


The shipbuilders have decided to make a general reduction of 
5 per cent. on workmen’s wages, and the decrease will likely take 
effect at the beginning of the year. 

The engineering trade is fairly encouraging, and ironfounders 
have asa rule good employment. The home demand for coal is 
brisk at the moment both for household and manufacturing pur- 
poses, but the shipping inquiry is rather slower. Moderate 
shipments are, however, taking place at the ports. The f.o.b. 

rices at Glasgow are:—Main coal, 9s. to 93. 64.; steam and ell, 

Os. to 10s. 3d.; splint, 103. to 10s. 6d. per ton. There is no 

change in the pri.es of household coal for home use, Within the 
last week or two vessels have been chartered to convey from 
15,000 to 20,000 tons of Scotch coal to America. 








NOTES FROM GERMANY. 
(From our own Correspondent.) 


GENERALLY, the situation of the iron industry in this country 
remains unfavourable, only in a few instances slight upward move- 
ments could be perceived. 

In Silesia employment in the various departments of the iron 
and steel trade is irregular. Pig iron has continued quiet, and for 
scrap iron a falling off in demand must be reported, but the con- 
dition of the malleable iron market has been improving slightly 
during the past week ; consumers are showing a little less reserve, 
and have come forward with their requirements for the next 
qua‘ ter, which caused the Silesian rolling mills to advance their 
quotations M. 5 p.t. For bars in mild steel M. 92, 50 to 
M. 102 p.t., free at works, is quoted, according to freight ; and for 
iron bars, even export orders, have been realising M. 5 to 
M. 10 p.t. more than in last month. The girder trade is lifeless, 
and plates and sheets are also neglected; hoops were in better 
request than formerly, sales to Russia having increased. 

A very limi ed business only continues to be done on the 
Rhenish-Westphalian iron market. According to the Culogne 
Gazette, the Khenish-Westphalian and Siegerland pig iron con- 
vention at a recent meeting resolved to grant a reduction of 
M. 2 p.t. for forge pig and basic for sales from January Ist, 1903, to 
consumers who promise to purchass their requirements for the first 
quarter ia 1903 only from the works that belong to the syndicate. 
Sales for the second quarter of 1903 may be effected on the same 
condition. A further decrease in the demand for girders is notice- 
able, and there is much weakness prevailing in the plate and sheet 
trade. The Rhenish-Westphalian hoop mills have raised their 
prices M. 2 p.t., but these prices, and also those for bars and sec- 
tional iron remain only nominal, as buyers in most cases refuse to 
pay them, and manufacturers go down with their quotations as far 
as ever they can rather than Jose a contract, the want of employ- 
ment compelling them to take orders at any price. 

The Solingen hardware and cutlery manufacturers are almost 
without exception well occupied, local demand being very good. 
Razors appear to be getting more and more in favour as Christmas 
presents, and have been in strong request lately. Skates, too, 
have been in very animated demand, and stocks which were well 
filled have been cleared now ; the prices obtained are, however, 
low. 

The tone of the coal and coke trade over here has been very 
strong ; demand was vigorous for house coal, and the pits found 
some difficuity in satisfying the requirements of dealers, Ship- 
ments from Rheinland- Westphalia to Holland have been regular 
and pretty extensive. The prices which the Rhenish- Westphalian 
coal convention fixed for the period from April Ist, 1903, to 
March 31st, 1904, all show reductions of 0-25, 0-50, and M. 1 p.t. 

The collieries of the Saar district produced in November of 
present year 785,472 t., against 746,390 t., for the same last 
year. 

“ There is no business worth speaking of transacted on the 
Austro-Hungarian iron market, and coal, too, is very languid, 
with the exception of house fuel, which was in strong request. 

Prices on the French iron market are all inclined to move down- 
wards. In Paris, as well as in the various Departements, business 
transactions have been of the most limited description, and if 
prices have not been officially reduced, it is, perhaps, because 
in most cases this would be impossible. The malleable iron- 
works in the Nord, which had been compelled by the colliers’ 
strike to suspend operations for a while, have again resumed 
activity, but demand is so limited that they are chiefly working 
on stock. In the Ardennes, and in the Meurthe-et-Moselle 
district, an extremely limited business only is doing, but the 
Departement Loire has been even more quiet than the others. 
In the Haute-Marne, where employment continues tolerably 
good, quotations have been showing much stiffness. Merchant 
iron stands at 160f. p.t., and girders at 170f. p.t. 

The trade in coal is healthy and brisk in France, at least so far 
as house coal is concerned. 

The Belgian iron market is very much as last reported. Only in 
pig iron a pretty favourable business is done ; billets and blooms 
are languid. In scrap iron sales have been effected at 67 -50f. p. t., 
free place of consumption. Girders, which remain flat, owing to 
German competition, are quoted 112-50f. p.t., f.o.b. Antwerp, 
inland quotation being 150f. p.t. For all sorts of finished iron a 
downward movement in price can be noticed. 

Increasing activity is reported at the construction shops, especi- 
ally in the Liége district, but the improvement has been confined 
hitherto to the shops engaged on railway rolling stock. 

Coal for house-fire purposes is in strong request in Belgium and 
engine fuel is quiet, but the tone all round may be termed pretty 
firm. 

Statements published concerning the world’s output in pig iron 
show for the first two quarters in 1902 a considerable increase 
against the year before. America—United States—produced 
1,133,961 t. more than during the same period in 1901 ; in Ger- 
many increase in output for the first nine months of the year was 
303,376 t.; Belgian make in crude iron, from January to end of 
September of present year, was 223,710 t. higher than for the cor- 
responding period last year; Canada produced 62,780 t. more. 
Only in France and in Sweden a decrease in the output of pig iron 
can be noticed for the first six months of the present year, when 
compared with the same period in 1902 ; in the first-named country 
the falling off was 96,531 t., and in Sweden 27,000 t. 








LAUNCHES AND TRIAL TRIPS. 


ARABIC, large cargo and passenger steamer ; built by, Harland 
and Wolff ; to the oraer of, the White Star Line ; dimensions, 600ft., 
65ft. by 44ft.; engines, quadruple-expansion; gross tonnage 
15,865 tons. : 

NavTILUs, twin-screw suction pump dredger ; built by, William 
Simons and Co., Limited, to the order of, the Natal Government ; 
dimensions, 287ft., 46ft. 6in. by 18ft. 6in.; to carry, 25; engines, 
two sets triple-expansion, pressure, 180 lb.; centrifugal suction 
pum — of raising 4000 tons of sand per hour from a depth 
of 40ft.; launch, December 16th. 

Beaumont, oil-carrying vessel; built by, Furness, Withy and 
Co., Limited, Hartlepool ; to the order of, Sir Christopher Furness ; 
dimensions, 414ft. long; to carry, petroleum in bulk; engines, 
triple-expansion, 28in., 46in., 77in., by 48in., pressure 180 Ib.; 
constructed by, Richardsons, Westgarth and Co., Limited ; there 
are sixteen separate oil tanks, and the gross tonnage of the vessel 
is 5950 ; launch, December 16th. 

Noric ; steamship ; built by, Laxevaagos Engineering and Ship- 
building Company, Bergen, Norway; to the order of, Messrs. 
Harloff and Bie, Bergen; dimensions, 256ft., 36ft., by 19ft.; 











engines, triple-expansion, 174in., 29in., and 48in. by 33in.; * aad 
sure, 1751b.; constructed by, builders ; launch, December 18th, 








TS, 


TRADE AND BUSINESS ANNOUNCEMENTS, 


THE Bastian Meter Company, Limited, Kentish Town, has made 
a profit of 5 per cent. 


THE directors of Galloways Limited, Manchester, have declared 
a final dividend at the rate of 5 per cent, per annum on the prefer. 
ence shares, 


Tue Power Gas Corporation has secured a contract from the 
United Turkey Red Company, Limited, Alexandria, N.B., for the 
extension of its Mond gas plant by a further 3000 horse-power, 


Mr. Jas, WATT BOULTON, of Messrs. Boulton and Watt, Chester, 
has been appointed the agent for Messrs, Ed. Bennis and (o,’s, 
Limited, patent stokers and furnaces, for North Wales and 
Chester. 


Messrs. ANDREW HANDYSIDE AND Co., Limited, of Derby and 
London, have secured the contract for the supply and ercction 
complete of steelwork for the roof over a generating station for 
Messrs. Harland and Wolff's shipyard at Belfast. 


Messrs. HOLDEN AND BROOKE, Limited, West Gorton, Manchester, 
have recently received, amongst other orders for the Brooke’s 
patent completely automatic system of oil extraction, instructions 
to supply a plant of 4500 horse-power capacity to the Metropolitan 
Electric Supply Company, Limited, London; and one of 4000 
horse-power capacity to the New Kleinfontein Mines in the 'l'rans- 
vaal. Each of these plants is to be equipped with Holden and 
Brooke’s patent automatic discharger for ejecting the collected oj] 
under vacuum. 


THE Linde British Refrigeration Company, Limited, London, has 
arranged through its Indian agents, Messrs. Heatly and Gresham, 
of Calcutta, to have a complete ice-making and refrigerating plant 
in operation during the Durbar at Delhi. The plant is being in- 
stalled by special arrangement with the Indian Government. _Ice- 
making and refrigerating plants on the Linde system are now at 
work in Calcutta, Bombay, Madras, Karachi, Agra, Lucknow, 
Fyzabad, Purneah, Aligarh, Hyderabad, Bilaspur, Simla, Rewab, 
and many other places in India and the East 


A sTgAM dray, in the construction of which there are come novel 
features, has n made in an experimental form by Mr. G. D, 
Scott, of Castle Works, Duffield, near Derby. All the engines, 
valve gear, equalising gear, power steering gear, are enclosed in 
an oil-tight casing, and are lubricated from one oil bath. This 
casing forms the driving axle of the vehicle and is termed the 
motor axle. This axle is provided with extended sleeves or hollow 
spindles carrying the driving wheels, which are mounted loosely 
thereon, and lubricated from the oil bath above referred to. By 
this means a very large wearing surface is secured, and all dust is 
said to be excluded. The wheels are driven by a square shaft, 
which fi s loosely into a square hole in the dust cap, so that the 
wear, which takes place on the underside of this sleeve, does not 
affect the alignment of the gearing, and both crank and counter- 
shaft are entirely relieved from pressure. The crank shaft and 
the reducing gear are concentric with the driving wheels, and the 
equalising gear is so arranged that the power is not transmitted 
through it, but direct from the engines to the driving wheels. The 
equalising gear itself does not move at all on a straight road, and 
only very slightly when turning a corner. 








CATALOGUES. 





Horace Ler, 1, Broadway, New York.—Booklet entitled ‘‘ Some 
Sea Specialities,” 1902 series. 

WESTINGHOUSE BRAKE Company, Limited, York-road King’s 
Cross, N.- -Pamphlet iJlustrating and describing the Westinghouse 
electric semaphore signal. 

Ar. Doveint, aNnp Co., Limited, 34, Gt. George-street, 
Leeds.—Circulars describing the Loidis petrol cars, and the Hagen 
motor traction system as applied to motor wagons, 

ELECTROMOTORS LIMITED, Openshaw, Manchester. Catalogue of 
electric motors for continuous currents.—These machinesare of the 
four-pole ironclad pattern, with notched drum-wound armatures. 
They are specially built to withstand strong usage. 

West Hypravciic ENGINEERING ComMPANy, 23  College-hill, 
London.—I|lustrated catalogue of hydraulic pumps, accumulators, 
presses. Amongst the tools illustrated particular interest attaches 
to the appliances for making cordite and ammunition. 

C. AND A. MusKER, Limited, Liverpool. Portfolio of collotype 
plates illustrating thjs company’s works at Liverpool, and represent- 
ing on an unusually large scale hydraulic and electric machinery 
for which this firm is well known. The whole production is highly 
creditable. 

CAMBRIDGE SCIENTIFIC INSTRUMENT CoMPANY, Limited, Cam- 
bridge. Pamphlet on the measurement of temperature by 
electrical means.—Although the object of this book is to call 
attention to the apparatus made by the above firm, it also serves an 
educational purpose, inasmuch as there is a readable treatise on the 
subject generally. 








ALMANACS, DIARIES, &c. 





Tue “ Agricultural Annual and Mark-lane Express Almanac ” for 
1903 has come to hand, and will be found highly acceptable to 
farmers, and indeed everybody who is interested in our national 
industry. Several improved features have been added, and the 
illustrations of celebrated animals of the show ring are admirably 
produced. 








CrystaL PALACE ENGINEERING Society. — The ‘ Wilson 
Premium” for the best paper read before the Crystal Palace 
Engineering Society during the present session has been awarded 
by the Council to C. S. Dowell for his paper on ‘‘ Torpedoes and 
Torpedo Craft.” Other papers read during the session were 
‘*Coal Mining,” by A. Colman, and ‘‘ Motor Cars,” by E. Blanco. 
The Premium was presented to Mr. Dowell by Mr. W. H. Maw, 
M. Inst. C.E., President of the Institution of Mechanical Engi- 
neers, on the occasion of the ninetieth distribution of certificates 
at the Crystal Palace School of Practical Engineering on December 
18th. 


NavaL ENGINEER APPOINTMENTS.—The following yg ag 
have been made at the Admiralty :—Fleet engineer: J. H. Gilbert 
has been placed on the retired list, with the rank of inspector of 
machinery. Chief engineers: C. C. Sheen, to the Canopus; G. 
G. Knight, to the Northampton; H. C. W. Peel, to the Pyramus, 
additional. The following engineers have been promoted to the 
rank of chief engineer and reappointed: E. S. Silk, with seniority 
of October 8th ; H. Basson, to the Northampton, for the Cleopatra ; 
H. W. Irish, to the Hussar; and J. F. A. Hastings, to the Sur- 
rise. Engineer: G. H. Fletcher, to the Pyramus. Assistant 
ingineer F. R.Goodwin has been promoted to the rank of engineer 
on the permanent list and reappointed to the Duke of Wellington 
for drafting purposes, Assistant engineer: F. B, O’Dogherty, to 
the Doris. Artificer engineers: W. J. Musselwhite, to the 
Pyramus, additional, and on re-commissioning to do duty in the 
awke on voyage out ; G. Weaver, to the Gleaner. 





Dec. 26, 1902 


THE 


ENGINEER 














THE PATENT JOURNAL. 
Contensed trom “The Tlustrated Qfleiat Journal of 


Application for Letters Patent. 


When inventions have been ‘‘ communicated ” the 
name and of the communicating party are 
printed in italics. ? 


9th December, 1902. 

97,132. AppLicaTion of Exxorricity, A. R. Mosler, 
London. 

97,133. Lamps, V. Reclus, H. C. F. M. Petitdidier, and 
T, M. Schmitt, London, 

27,134. Propuctne METaLtic ALLoys, R. B, Wheatley, 
London. 

97.135. MANUFACTURE of WargerpRoor ARTICLES, H. 
H. — —(The Canfield Rubber. Company, United 
States 

27,136. Miius, R. D. York, London. 

27, jas Securing Fare Tickets, H. D. Black, 
Londo! 

97,138. Guansetor Parorectine Tress, G, Nicholls-Pratt, 
London. 

27,139. Hamuers, J. H. Jackson, London. 

97,140. Lepogrs, J. Barker and W. N. Winfield, 
London. 

97,141. Cranes, W. Reuter, London. 

27,142. Boxes for Srorntna Goons, G. Save'sbergh, 
London, 

97,143. PLAT?-HOLDReR AtTacuMeENt for PaoroarRapaic 
Cameras, G. ©. Marks.—(J. A Smi'h, United States ) 

27,144. Seainkcers, J. A. Fletcher and H. Wilcock, 
London. 

27,145. Boors, J. Gee, London. 

97,146. Tagatres, R. A. Briggs and F. Matchim, 
London, 

27,147. Gamez, B. N, Abb tt, London, 

27,148. Parer-cutrina Macuine, H. H. Like.—(C, PF. 
Cottrell and Sons Company, United States.) 

97,149. Drain VaLvge for Exoinges, F. W. Snell, 
Swindon. 

27,150. Sparktne Pivas f r Enorygs, C. J. Ramonéda, 
London. 

7,151. Toy Locomotives, W. P. Thompsoa.—(Bech- 
mann and Ullmann, Germany.) 

27.152. Porato Dicaxre, M. Alstock, Liverpool, 

27,153. Covers for Mannoues, J. Jones, London. 

27,154, Firk-Resistino Arcu, G. B. Ellis.—(Socid te 
Rafpit ¢t Bose, France.) 

27.155, Sprnptes of MecHanicaL Pianos, J. Pollock, 
London, 

27,156. ConstRuUCTION of Batts for Inrants, C. Fenwick, 
London. 

¥. 157. APPARATUS for Usg in SprrirvaListic SEaNncegs, 

. J. Smith, London. 

71 58. Lapetttine Borries, W. Higgins, W. G. 
Edmonds, and J. O'Neill, London. 

27,159. ORNAMENTING BepsTEaps, C. F. Marriner and 
R. G. Hodgetts, London. 

27,160. Lirtine Jacks, The Steel Nut and J. Hampton, 
Limited, and T. Hampton, London. 

£7,161. Evecrricity Meters, W. E. Evans.—(Allge- 
meine Blectricitats Gesellschaft, Germany ) 

27,162. Mongy-countina Trovcns, W. E. Evans.—(F. 
Stiegel, Germany ) 

27,168. GrinpiIne SuaBs, M. Martinez, London. 

27,164. Manuvacturg of Grass Pens, D. C. Dallas, 
London. 

27,165. Waist Lintneo, M. E. de Latour, London. 

27,166. Non - poisonous Matcags, G. Dillberg, 


27,167. Guuz, W. H. Wheatley.—(C, A. Persson, 


27,168. Maxtxo Evxctric Current, J. Plechati, 
London. 

27,169. Porato-piecinc Macuings, C. J. Moulton and 
The British Potato Harvester Syndicate, Limited, 


London. 
27,170, Enoings, E, Towlson and H. R. Moulton, 
London. 
7,171. ConTRoLiine RAILway Wacons, C. P. Watson, 
‘London. 
27,172. Switcues, W. J. Hosgood and P. Dipper, 
ondon. 
. Carsuretrers for Motors, F. Ferguson, 
ondon, 
27,174. Propuctnc Reriecrep Imacss, W. Edelstein, 
ndo: 
27,175. Fitters, F. Volkert and J. Schroeder, 
London. 
27,176. Apparatus for Cutrina Horns, W. D. Stewart, 
London, 
—— Puiatsgs, A. Mieth and A. Traube, 


ndon. 
7,178. Rirte Sicuts, A. T. Dawson andG. T. Buckham, 
‘London. 

27,179. Repuctne E vgcrricat Camgecume, E. G. 
Acheson, London. 

27,180. BaTrery AccumULAaTORS, ©. F, A. von Welsbach, 
London, 

7,181. Macutvery Drivina Gear, R. L. L. Hund- 
hausen, London. 

27,182. Pipe Wrencu, G. F. Towell and H. Redhead, 
_London,. 
7,183. Curtmsa Rives for Pistons, G. Oldham, 
eins. 


10th December, 1902. 


27,184. Opgratinc Taamway Points, J. P. Tierney 
and J. Malone, Booterstown, Co. Dublin. 

41,185. PoRTanit BED-REST, ‘&e., E. Cooper, Fleet, 
ants, 

27,186. Soar AcreryYLE8z Gas Lamp, M. Watkinson, 
Barnsley. 

7,187. STRENGTHENED CoNcRETE Stags, O. Ruhl, 
Leicester. 

27,188. Device for Tappinc Barrevs, R. Boardman, 
Manchester, 

27,189. LevcrtirERous Propuct, J. 0. O'Brien.—(F. 
Ceribelli, Italy.) 

— Strves, C. J. Robinson and J. Backhouse, 
vel 

27,191. AIR-SUPPLYING AppaRaTus, W. H. Turner, 
Manchester. 

27,192. Loom Mrcuanism, A. Smith and 8S. Jackson, 
Kei, ighley. 

27,198 — Pive, J. Hughes and H. W. Treleaven, 
iverpool. 

27,194. Wuerts fur Roap Vexicies, F. Jackson, 
Liverpool. 

27,195. Comprna Macutnes, J. H. and A. R. White- 
head, and W. E. Layland, Leeds. 

7,196. CLEANING KNivEs, A Slater, Edinburgh. 

27, _ Corrin Hanpigs, H. W. Patrick, Birming- 


97,198, “Suurties for Wravina Cotton, W. H. Hall, 
Darwen. 

27,199. Preventinc Suocks to Gas MAnTLEs, H, 
Brooks and 8. Simpson, Halifax. 

7,200. APPLIANCE for PLayina Tennis, C. W. Buttle, 
Birmingham. 

27,201. Cyctm Wuegzs, T. Clemmons, Birmingham. 

27,202. CycLe Brake Mrcuanis, C. T. B. Sangster, 
Birmingham. 

27,208. Boor Lack, R. H. Southall and P. Y. Harrison, 


_— Game of Bow1s for TaBixs, J. Leach, Chorley, 

ancs, 

27,205. WatER-cLoset Basins, H. Sutcliffe, Halifax. 

27,206. Vatves and Sgzatinos for Pumrs, J. Corbett, 
a asgow. 

27,207, PARCEL —— Apparatus, A. J. 
Lehmann, Live: 

27,208, PURIFIERS ag Fiour, C. J. Robinson, Liver- 


pool, 
27/200, SELF - CENTERING CHucKs, F, Kennedy, 
Glasgow. 
27, a= * taaaaataaat Apparatus, W, H. Porter, 
ces! 





27,211. Brosreaps, B. Harrison, London. 

27,212. Stacy Lamp. E. Moir, London. 

27,213. Srainoxp Mousicat Instrumest, A. Hubbard, 
Croydon. 

27,214. Lockers for Hotpine Portraits, W. Pearce, 
Birmingham. 

27,215. Box for Eysctine Marcugss, F. James, 
Chester, 

27,216. Locxtna Carriacz Doors, H. J. G. Krause, 
London. 

7,217. Got¥ Batts, C. H. Gray, London. 

27,218. Preventine Winpows Ratr.iine, H. H. Knight 
and T. Turvey, London. 

27,219. Gor CLuns, R. Simpson, Dundee, 

27,220 ManuractuRE of Neepies, F. W. Baylis, 
Birmingham. 

27,221. Pepats for Cycies, H. 8. Yoxall, Bir- 
minghain. 

7,222. Burvers, 8. Holman, London. 

27,223. Stow Combustion Firepcaces, J. J. M. Lange, 
London. 

27,224. eee Cycxe Tirg, E. Cushing, Dorking, 
Sorr 

27,225. "Yoeunmat ComsustTion Enorngs, A. 8. Baker, 
Southend-on-Sea. 

27,226. Propetiee, W. Joyce, London. 

27.227. Maxusa Heaps of Potro Sricks, J. G. Mcrris, 
London. 

27,228. Maxtune Hravs of Poto Strick, J. G. Morris, 
London. 

27,229. CoLLAPSIBLE TRANSPORTABLE Tuwa@e, A. Sch5n- 
leber, Londo 1. 

27,230. Panctour Gorr. A R. Ricardo, Wokiog. 

ee Screw Propeciers, F. CU. Blake, 

sndon, 

27,282. Rorary Exectrraic Contacts, F. C. Blake, 
wn ondon. 

7,233. APPARATUS fur WasHinG Casks, H. C. Russell, 
"> on. 

27 234. Fixtncand Firtine Torpepo Nets, J. F. Crease, 
Ince, near Guildford. 

27.235. Winptna Macuengs, J. Good and J. D. Fair- 
child. London. 

27,236. Baty or Cop of Twriyg, J. Good and J. D. Fair- 
child, London. 

27,287. Evectricat Cownection Fitrine, G. Byng and 
H. A. Casperd, London. 

27,238. PackinG BreaksBLe Articles, J. Sayer, 
London, 

27,239. Evecrraic Ivcanpescent Lamp HovLper and 
Switcu, F. J. Riddall, London. 

27,240 Kinematoorapnes, L. E. Granichstadten and 
The Automatograph C »mpany, Limited, London, 
27,241. Formune, &c , the Teatu cf Saws, C. Landa’e, 

London. 

27,242 HicH-pre-suRe IncanpEescent Gas Burner, J. 
H. Henwood, Thornton Heath. Surrey. 

27,248 CaEeck-B90Ks, Lamson Paragon Supply Com- 
pany (1902), Limited, and R. Clark, London. 

27,244. LiquID-sPRAYING APPARATUS, E. Castle and H. 
C. W. Gibson, London. 

27,245. MiLk Sieves or Strainers, G. Rossall, Lytham, 
Lancs. 

27.246. Prosectices for Fire-arms, A. Harper, J. 
McCormick, and H. Kernaghan, London. 

27,247. Deck Stranparps used in Ececrric TRACTION, 
E. J. Smallcombe, London, 

27,248. Prorzctine the Hanps of Persons Frxpina 
Mac HiNgEs, C. F. R. Johnston, London. 

27,249. Frorr Crgantno Macairng, C. F. R. Johnston, 
London. 

27,250. Sroprrrine Borries, H. W. Barton and H. 
Marshall, London. 

27,251. Drivine Motor Cars, R. Cook and R. R. Beard, 
London. 

27,252. Brusues, L. Vojtovits, London. 

27,253, Secective Evecrric SicnaLtiie, H. H. Lake. 
—(J. 8. Stone, United States.) 

27,254. Huntine Scarr, J. Prentice, London. 

27,255, INTERNAL Micromurters, J. E. Storey, London. 
a ERTISING APPARATUS, P. Blochand E. André, 
Jon 

27,257. ImpLeMeEnts for CLEARING Streets, F. Draeger, 

ndon. 

27,258. Cotour Fapric Propucrion, E. Brandenberger, 
London. 

27,259. Boxes for Carryino Fisu, T. R. Oswald, 
London. 

me of HanpiE-Bar of Cycies, T. Tallis, 
wondon. 

27,261. Supports for JewsLiery, C. H. Freeman.—(M. 
Mayer, Germany.) 

27,262. Continvous Sanp Brast Apparatus, S. Weill. 
--(La Société des Btablissements 8. Grauer and Cie., 
France.) 

27,268. INseRTING Trres in Rims of WaeEts, W. 
Holtzheuer, London. 

7,264. Castincs for Paintixc Purpossrs, J. P. Bryan, 
ndon. 

27,265. Ececrraic Srorace Batteries, W. C. Head, 
London. 

27,266. VeLocirgepEes, W. De Morgan, London. 

27,267. Date Inpicator for CaLENpaRs, A. E. Dobbs, 
London. 

a7 ,268. THrust Bearinas, C. Wells, jun., Liverpool. 
7,269. Reconpinc Workmen's Time, 8. Bunting, 
~ Liverpool. 

7,270. Mackhine for Bevettine Carps, D. Anderson, 
London. 

27,271. Avromatic RecuLator for WARMING APPAR- 
atus, J. Russell and Rosser and Russell, Limited, 
London. 

27,472. Se_tectTivE Etectric SicNaiine, H. H. Lake. 
—(J. 8. Stone, United States.) 

27,278. TexTILE SURFACE ORNAMENTATION, B. Henning, 
London. 

27,274. MaGnetic Nexpi_e for Compasses, A. Pieper, 

mdon. 

27,275. Recorprne Messacrs, J. Brill, London. 

27,276. Exptoston Morors, M. Bauer, jun., and R. 
Steinhaeuser, London. 

27,277. Frame Saw, T. A. Plessing, London. 

27,278. Paper Pop, J. Ferrand, London. 

27,279. Crarionets, P. Figani¢re, London. 

27,280. Reruse Carts. E. Lebach, London. 

27,281. Dress Cups, T. Morton, Birmingham. 
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ag 7 Sotgs and Hexts of Boots, W. Lort, Birming- 

nam. 

oy Woop Pavine Biocxs, A. G. Boys, Birmingham, 
7,284. Retarpinac the Back Runninc of TraMcarRs, 
~ H. Spencer, Bradford. 

27,285. Gritters for Gas Cooxgrs, J. W. B. Wright 
and H. Darwin, Birmingham. 

27,286. Mupovarps for ioap Venicies, F. W. Lan- 
chester, Birmingham. 

7,287. ARRANGING and DispLayInG FLowsrs, A. P. 
Bruce, Manchester. 

27,288. Connectine Link for Caarns, F. H. Davis, 
Birmingham. 

27,289. INstRuMENTs for DRawina Curves, G. 8. Cole- 
man, Manchester. 

27,290. SaHow STanps for Exursitine ARTICLEs, J. and 
J. B. Taylor, Sheffield. 

27,291. Corton Grins, J. H. Simpson, Glasgow, 

27,292. Go.r Batts, W. Millar, Glasgow. 

pt 998. Cazinets, R. B. Wray, "Hull. 
7,294. RotteRs for Grounp Ropgs of Trawi Nets, 
nit. Thickett, Hull. 

27,295. ‘AMPLIFYING ELECTRO-MAGNETIC SIGNAL Waves, 
H. H. Lake.—(J. S. Stone, United States.) 

27,296. WRINGING and MANGLING Macaings, D. Marks, 
Keighley. 

27,297. Rotary Arr Compressors and Pumps, W. E. 
Cook, Glasgow. 

27,298. * CORK-DRAWING Macutygs, C. Chambers and 
D. L. Young, Birmingham. 

27,299. INTERNAL Ocensearnon Enorngs, E. H. Mickle- 
wood, Plymouth. 

27,800. VARIABLE SrgEeD Gear, E. H. Micklewood, 
Plymouth. 





27,301. ey thes EvEecrro-maGyetic SicnaL Waves, 
H. H. Lake.—(J. S. Stone, United States, 

27,302. Foutpine Ca@airs and Sgarts, J. Sharp, Bourne- 
mouth West. 

27,303 Cuganine Taamway Ratzs, A. T. M. Mather, 
Dundes. 

27,304. Twoxg Correr, M. Lovin, Dublin. 

27,305. Bracers, A. Giesen, Barmen, Germany. 

27,303. Foa-sianaLLine Apparatus, T. C. Johnson, 
Derby. 

27,307. CamproarD Casms, C. W. Cheney, Bir- 
mingham. 

27,308, Wepass for Ratnway Caarra, E. Duckworth, 
Burnl oy 

27,809. Means for Pacxtna Bepstgaps, T. E. Wale, 
Birmingham. 

27,310 Mortar Boxes for Sramp MILts, D. B. Morison, 
Hartlepool. 

27,311. Prorectinc Tes, G. 8S. Gulston, Llandebie, 
RS O., Carmarther shre. 

27,312. Ranaz Oven Borger, J. Rich, Redruth, 
Cornwall. 

27,318. Brarquettine Coat, J, R. Down and J, Evans, 
Swansea. 

27.314. Iscaxpescent Gas Buryers, I. Bates, 
Blackburn. 

27815. Ptatg-cuaverxa Apparatus, The Brooks- 
Watson Daylight Camera Comp.ny, Limited, and A. 
A. Brooks Liverpool. 

27.314, Wispows, J. Proctor, Bradford. 

27,817. Atarm Cocks, A. &ta ge, Dr-sden-A, 
Germany. 

27.818. Taunks, J. Smith Glasgow 

27 319. IncanpEscEsT BorytRs, J. Geekie and D. Robb, 
Glasgow. 

27 320 Vices, J. Farquhar. Dublin. 

27,821. Troninc Woven F-pris, L. Robert, Man- 
chester. 

27,82. Evecir’c Sw.tcars, H. Pieper, B'rmiogh un. 

27.323. Tirgsof Ros p Veutcuss, T. Clark and J. Harvey, 
Manchester. 

27,824 Srop Brock for Venicies, F. W. Thomas, 
Halifax. 

27.325, Grass Camykys for Lamps, R. Heckert, 
Dresden, Germany. 

27,326. Stanp for the D:spLayat of Boors, J. B. Bruce, 
London. 

7,827. Dorstinc Piates of Drawinc Frames, J. 
Davidson and J. H. Whitehcad. London 

27,328 Suspenpinc GaRMeN:s, G. Engels and W. Quin, 
Londcn. 

27,329. Posts for TasLe Games, J. R. Fair, Dublin. 

27,330. Uritistnc the Tipes for Drivinc Macnivery, 
W. Taylor, London 

27,331. Puriryinc Carponic Acip, B. E. R Newlands, 
London. 

27,832. Razor Srrop, W. Hall, London. 

27.833. Device for Orrice Use, W. E. Spriggs, 
London. 

27,334. Gates, H. T. Stephens, London. 

27,335. INcanpescentT Gas Borners, J. Moeller, 
London. 

27,336. ANTI-vIBRATOR for INCANDESCENT Gas BURNERS, 
J. Moeller, London. 

27.837. Bypass Tap for Stregt Laniverns, J. Moeller, 
London. 

27,338. InterNaAL Compustion Morors, 8. Miller, 

ndon. 

27,339, Fastener for Bac:, B. Bloom and A. Hess, 
_London. 

7,340. Packers of Papgr, J. Mayer, London. 

27°34 1. Mountine Tips on BILuiarRp Cusgs, L. P. C. 
Hodson, London. 

27,312. Apparatus for Dryinc the Harr, W. H. Wood, 
London. 

27,343. Means for Fostsmine Rinos, C. P. Deykia, 
Birmingham. 

27,344. Switcues, C. E. A. Davies, London. 

27,345. Renpgrinc Woor UNINFLAMMABLE, C. Gautsch, 
London. 

27.346. Macutye for Pottiye Razeit Skus, T. C. Mills, 
London. 

27,347. Brsper Reets fur Harvestinc Macarnes, T. 
H. Mc tley, London. 

7,348 L quip Fort Furnaces, J. N. Myers.—{(J. Cook, 
"‘Btraits Settlements ) 

= Sray for Heap3 of Barres, H. 8. Russell, 

mdon. 

27,350. Dry Stgam Generators, The Albany Manu- 
facturing Company, Limited, and F. Lamplough, 
London. 

27,351. Supermeaters, The Albany Manufacturing 
Company, Limited, and F. Lamplough, London. 

27,352. Covers for Pocket Book», G. and G. A. Neal, 
_London. 

27,853. UmBretwas, M. C. Macgillivray, Lond.n. 

27,854. Sarrt, A. H. Norris, London. 

27,355. FRAME for Maxine Fancy Lace, B. E. Barton, 
London. 

27,856. Countinc Megcuanism for Macutves, The 
Aluminium Rotary Press, Limited, and W. C. Frost, 
London. 

27,857. Carp Game, E. Lauterberg, London. 

27,858. Attacuinc Dress SHIELDS, M. Maguire, 


mdon. 
27,859. Ripinc Sappies, P. Stern and P. Stern, jun, 


mdon. 
27,360. Recoverine Merats, H. L. Sulman and H F. 
Kirkpatrick-Picard. ‘London, 
27,361. Liquip Fort Burners, T. W. Barber, London. 
27,362. Dagss Saretps, La Société Veuve A. Fayaud 
Fils et Gendre, London. 
27,363. Barus, W. P. Thompson.—(Z. M. Brillié, 


France.) 
27,864. Ratcnet CLutcu Cycit Gear, H. R. H. Bath, 

London. 
7,365. Heatine Apparatus for Rooms, J. T. Woodcock, 


N. and R. Turner and A. Gilmour, 


Live 1. 
27,307. Lirgcuarps for Tramcars, &c., A. Brown, 
ive 


27,368. Movutpinc Soap, A. G. Bloxam.—(R. W. 
Cavenaugh, United States ) 

7,369. SyncHRoNIsM INDICATORS, Sicmens Bros and 
Co, Limited.—(Siemens and Halske Aktien-Gesell- 
schaft, Germany.) 

27,370. Motors, P. N. 
Mekarski, London. 

27,371. LockINc-UP PRINTERS’ Cuasgs, S. E. Wheble, 

ndon. 

27,372. GENTLEMEN’s TRovusERS, L. Levitt, London. 

27, ee Cre.t, G. Pearson and L. Fiedler, 
Lo 

27,874. Catu Erectropg, G. Pearson and L. Fiedler, 

ndon. 

7,875. Mrxinec MILLs, Sutcliffe, Speakman and Co., 
Limited, and E. R Sutcliffe, London. 

27,876. Mupauarps for Cycirs, A. Thiels, London. 

27,377. Waxets, G. P. Barnes, London. 

27,878. Suips’ CoLtision Mats, J. 
London. 

27,379. pname Macuines, E. A. Collyer, 


Lucas-Girardville and L. 


C. Speeding, 


7,880. Tox Tse for VantcLe Trees, J. H. Barry, 
ndon. - 
27,881. TRANSMISSION MrcuanisM, E. H. Bouhey and 
R. P. A. le Grand, London. 
27, ~~ Pyweumatic Fan or Arr Spray, J. V. D. Blavette, 


1. Macurazey for Maxtne Torres, E. Shaw, 
ndon 
27,384, KNIFE - CLEANING Macuine3, P. Zanchi, 


London 


a APPLIANCE for Sxkatina, E. and G. L. Shaw, 


mdon. 
27,886. Expiosion Enoine Carsuretrers, F. H. 
Smith, London. 
—, Pumpinc Apparatus, A. C. E. Rateau, 
mdon. 
SS Biowrsa Macurivgery, A. C. E. Rateau, 
don. 


27,889, WATER Heater for Barus, &c., H. Spithl, 


London. 
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27,390. Poriryinc Sewacs, F. P. Candy, Redhill, 
8 


urrey. 

27,391. VartaBLe Spgep Gear, The Bath Garage and 
‘Auto Car Company and 8. Horstmann, Bath. 

27,392. FisH-HeaDING Macuing, G. B. Hart and F. T. 
Harrington, Grimsby. 

27,393. Gas Fires, H. Tee, Liverpool. 

97, 394. OvERCOAT, . 8. Stringer, Glasgow. 

27,395. CyoLE SADDLES, J. B. Brooks and z Holt, 
Birmingham. 

27,396. Wirnprawine Sers of Wine Vatvzs, J. W. 
Grassby, Hull. 

27,397. TROLLEY Poxgs, J. 8. Rigby and E. Gormly, 
Liverpool. 

27,398. Bet Fastenzr, G. H. Allison, East Boldon, 
ce Durham. 
27,399. Loom Motioy, A. Hewitt and W. Mason, Man- 
"cheater. 
27,400. Sash Corp Howper, F. W. Summerfield, Wol- 
verhamp ton. : 
27,401. rem Rop Fa:Teninos, J. G. Hall, Bir- 
mingham. 

27,402. Corp Howper for Picrurss, J. G. Hall, Bir- 
mingham. 

27,403. Hotpers fr Cortarms Rops, J. G. Hall, 
Birmingham. 
27,404. Barret Taps, W. Baker and C. H. Breakwell, 
Birmingham. : 
27,405. SpriInc Furks of Cycirs, R. W. Smith, 
Birmingham. 

27,406. Pczzir, J. T Shinton, Birmingham. 

27 407. Mancr .crore of Go.F Baxts, J. P. Coch-ane, 
Glasgow. 

27,403. Firgcrates, E Tay or, Blackburn. 

27 499. ATTACHING SaDDEs t » Horses, R. A. C. Russell, 
Birmingham 

27.410. Horse Ripinc Ssppies, R. A. C. Russell, 
Birmingbam. 

27,411. Lame for Ustne Nicat Liexts, 8. Ball, 
Morecambe. 

27 412. Smoke Combustion, W. H. Sanger and T. 
Webster, Manchester. 

27 413. Mixoye Nitrous Gas, W. M. 
Manchester. 

27,414. Coin-rreep Apparatus, T. 
P. Rammell, Le‘eester. 

27,415. Carriack for Ratsinc Loaps, T B Mackenzie, 
Glasg w. 

27 41%. [vrensiFyi~G ItLcMosatioy, G. Grice and H. 
eer Birmingham. 

Fisnixc Regxs, C. Wyers, jun., and O. Wyers, 

«Caen 

27.418. CycLEe-LUBRIcaTING Apparatus, W. A. Taylor, 
Coventry. 

27,419. Latues, J. J. Pealing, Liverpool. 

27,420. Non-sLipPinc Tink Covers, M. Purser, jun., 
Carlow. 

27,421. Tension Moriox, 
Preston. 

27.422. Drivine Gear for Moror VeniciEs, The Hozier 
Engineering Company, Limited, and A. Govan, 


Jackson, 


S. Shouler ani E. 


G. F. and J. J. Gregson, 


Glasgow. 

27,428. Rope Fastener for Corrins, A. Simpson, 
Glasgow. 

27,424. Hearse or Hanp Hearss, F. E. Best, Ashford, 


ent. 

27,425. Srpg-suip Stor for Veaicies, L. Hopcraft, 
Dublin 

27,426. PREPARING Woop Foor Brocks, H. J. Sams, 
Peterborough. 

27,427. Pressure Repucine Vatves, W. P. Harris, 
Birmingham. 

27,428. Gas Esorxg, J. D. Macmillan, Collon, Co. 
Louth. 
7,429. Witaprawine ALE from Yeast Backs, W. P. 
‘ Harris, Birmingham. 

27,430. Rackixa Orr Liquips, W. P. Harris, Bir- 
mingham. 

27,431. Apparatus for Dryine Sappiery, C. Clyne, 
Wan e. 

27,432. Motor Venice Apparatus, A. L. Barber, 
London. 

7,433. Paper Cotter, W. Massam, Bradford. 
7,434. Pocxer Protector, C. H. Gibbs, Liverpool. 

27,485. Mar, E. H. Millard, 

27,436. CycLe TralLer, G. E. Osmond and E. Lycett, 
Birmingham. 

27,487. — ‘for RatLway Pcatrorms, W. Glossop, 
Londo 

27,488. Reset Wacons and Trucks, J. Shaw, 


mdon. 
7,489. Moron Veuicies, P. C. and G. Middleton, 
London. 

27,440. BLotrine Tuse, G. Royle Tordon. 

27,441. VaRIaBLe Speep Gear for Cycres, K. Hughes, 
Liverpool. 

27, 442. Evastic Materia, M. D. Rucker, London. 
7,443. Swich Boarps for TetePHonges, J. Young, 
London. 

27,444 Exastic Courtine for Saartine, §. 1. Bird, 
London. 

7,445. Prpg Cieaners, A. Pickles and P. R. Sewell, 

ndon. 

27,446. Banp Saw Tension Inpicator, H. J. Fraser, 
London. 

27,447. Macutvge for Fintsnive Wire Hoops, G. V. 
Willson, London. 

27,448. Sment SHockiess Ciutcn, P. C. Bardsley, 
ondon. 

27,449. Wrre-curtinc Macutnes, G. V. Willson, 
London. 

27,450. Rotter Brarines for WHEELS, W. C. Morton, 
Richmond, Surrey. 

7,451. Twistine Wings, H. H. Lake.—-(G. V. Willson, 
United States.) 

27,452. Pips, C. J. Levey, London. 

27,453. Macurngs for Twistixe Wirss, G. V. Willson, 
London. 

27,454. Tres for Moron Veuicuxs, D. P. Gooiwin, 
Birmingham. 

27.455. Spgep and Reversinc Gear, J. T. Day, 
London 

27,456. “Savina Lirg from Fire, H. A. Murphy, 
London. 

7,457. Hurcues for Rassits, &c., M. Greenfield, 

ndon. 
7.458. Looms, C. Novet, London. 

ry 459. Apparatus for STAMPING Merat, J. W. Paton, 
Liverpool. 

27,460. Joint for Harness uf Horsss, P. Flynn, Liver- 


7401. Device for Fastentxe Papers, H. R. Shury, 
Londoa 

27,462. Twistina Wire, H. H. Lake.-(@. V. Willson, 
United States ) 

27,463. Apparatus for Fittise Borrtizs, P. Sloper, 
London 

27,464. Exrractine ALuminiv, J. J. Silvester and G. 
F. Jenkins, London. 

27,465. ——— Puorocrares, E. and A. Derepas, 
Lon 

27,466. Gensel Rariway VEHIc.ss, G. B. Sloan, jun., 
London. 

27,467. BURNING a MrxturE of Vapour and Arr, E. 
Henninges, F. Wuntsch, and BE. Holy, London. 

27,468. HeatIne APPARATUS, E. Henninges, F. Wuntsch, 
and E. Holy, London. 

27,469. SgcurIne WakELs, F. Reay and T. Nichol, 
London. 

27,470. Wuexts, W. H. Hodges, London. 

7,471. ROLLER-AND-RING Mitts, G. Harrison. — 
— Rheinische Maschinenfabrik G. m. b. H., Ger- 


y-) 
on47?. Cootme Drvices for Dynamo - ELECTRIC 
Macuinges, Siemens Brothers and Co., Limited. 
—(Siemens and Halske Aktien-Gesellschayt, Germany ) 
ata CENTRIFUGAL SEPARATORS, M. K. Bamber, 
mdon. 
27,474. — Press, C. D. Abel.—(Haniel and Lueg, 
Germa y.) 
27, * Conn-TREED Evecrric Macuing, W. C. Hawkes, 
F, Mouflet, and T. E. Taylor, London. 








626 


THE ENGINEER 


Dec. 26, 1902 





———... 





27,476. Ergcrric Traction, W. 8. and C. R. Boult, 
ondon. 
7,477. Mmans for TRANSMITTING FLUIDs, W. 8. Halsey, 
Londo: 


n. 

27,478, Macuings for MouLpine Purposss, A. Lotz, 
London. 

27,479. INTERNAL ComBusTion Enaing, L. J.C. Souhami, 
London. 

oo Fasteners for Waitstpanps, E. Lorrain, 
on 


n. 
Manuracture of Tupgs, R. Kronenberg, 


27,481. 
London. 
27,482. Ientrmne Gas from a Distance, A. T. Bodart, 


ndon. 

27,483. STRIKING Batts in Games, J. G. Schriidel, 
London. 

— PLAYING a Game of AmusEMENT, A. H. Valda, 

mdon. 

27,485. Maxine CaHtoring Propvuctions, G. W. John- 
son.—(C. F. Boehringer and Sihne. Germany.) 

27,486. CoNTROLLING Suppty of Execrriciry, J. Y. 
Johnson. — (Blektrizitiits Actien-Gesellschoft vormals 
W. Lahmeyer and Co., Germany.) 

ae. MANUFACTURING Lapigs’ Vetts, C. Manchester, 

ion. 

27,488. Sap Irons, A. T. Beach, London. 

27,489. REMovinc BLemisues from the Sm, K. Peigerle, 


mdon. 
— Brake Suosgs, G. C. Marks.—(J. F. Hill, United 
‘ates. 


27,491. FRED-CONTROLLING MECHANISM, G, C. Marks.— 
A. A, Low, United States.) 

27,492. Fuper Boxss for Privtixc, R. L. Hattersley, 
London. 


18th December, 1902. 


27,493. - reg for Borriss, G. H. Shirley-Rollison, 
ristol. 
i Gamez Apparatus, P. O'Carroll, Southsea, 
ts. 


an 
<<. Macuings for Cotrixe Coat, L. W. de Grave, 
Jerby. 
7,496. Hoists and Wincuss, L. W. de Grave, 


rby. 
27,497. Cases for Exgecrric Beuis, L. W. de Grave, 
De 


rby. 
=>. BepsTEaD Cup for SHow-rooms, W. Marshall, 
urnley. 
27.499. Srgam InpicaTors, L. R. Doran and A. Taggart, 
Dalmuir, N.B. 
27,500. FORTUNE-TELLING Davicz, G. Graham, Shef- 
field. 


27,501. Feep Megcnanism fur Makrinc ASPHALT, T. 
Ryan, Liverpool. 

27,502. VARIABLE Segep Gear for Cars, A. Craig, 
Coventry. 

27,503. Cuirs for Supportinc Pirgs, C. F. Heyworth, 
Manchester. 

27,504. THe Kauemoscorre Borr.e CLEANER, H. E. 
Seaman, Sheffield. 

27,505. THe Comrort Hest Cusnion, J. Jacksohn, 
Manchester. 

27,506. Cameras, J. Cross, Halifax. 

27,507. Firgproor BurLtpinc CoLumns, B. Morton, 
Manchester. 

27,503. Pratrorm of Tittrnc Furnaces, C. Spencer, 
Stockton-on-Tees. 

27,509. PSNNY-IN-THE-SLOT TELEPHONE CALL Box, T. 
Holme, Southsea. 

27,510. THREADING Nutsand Botts, J. Davies, Wednes- 
bury. 

27,511. Cirps for STENTERING Macuings, T. Robinson, 
T. Pinkerton, and The Bradford Dyers’ Ass-ciation, 
Limited, Manchester. 

27,512. Vesxtitation of Rartway Carriaces, J. J. 
Cresswell and A. H Glenister-Jones, Grimsby. 

27,513. Lockinc RaILWAyY-CARRIAGE Doors, J. Ciements 
and J. Campbell, Glasgow. 

27,514. CARRIAGE-WINDOW FasTENER, J. H. Dryden.— 
(A. Dryden, Natal. : 

27,515. Seats for Vesicies, W. Hargreaves, Man- 

ster. 

27,516. Draivinc Gear of Szwinc Macuings, Xc., F. 
Kennedy, Glasgow. 

27,517. Larue Bros, R. Lang, Glasgow. 

27,518. Gitazep Bricks, J. Anderson and The South- 

hook Fire-clay Company, Limited, Glasgow. 

27,519. Tope-cLeanina DevickE3, R. Brown.—(——, 











-0. aia HorizontTat Grara, E. F. Scott, South 
Wales. 

27,521. Kyirg for Peecisc Favit, W. Brown, London. 

27,522. PaRAMBULAToRS, M. Fletcher, London. 

27,523. Sopa-waTeR Maxktnc Macuwes, G. Hughes. 

8S. Ferry. United States.) 

24. MepicisaL Preparations, E. Smith, London. 

525. Cycies, A. E Austin, London. 

. Tox-cxips, 8. J. Hicks, London. 

27. Sream Generators, E. C. Villiers and W. H. 

Smith, London. 

27,528. Movements for Swine LooKING-GLassEe?, The 
Gunn Castor Company, Limited, and L. R. Piercy, 
Birmingham. 

27,529. Drivinc of Sprxninc Frames, J. F. Low and 
Co., Limited, and C. R. Orr, Dundee. 

27,530. ORNAMENTING METALLIC SuRFacegs, C. Manners, 
W. H. Reddan, and H. G. Schumann, London. 

27,531. Ianttinc Caarces in ExpLosion Enorings, W. 
G. Wilson and Wilson and Pilcher, Limited, 
London. 

27,532. TREATMENT of 8-METHYLANTHINE DERIVATIVES, 
G. W. Johnson.-(C. F. Boehringer und Sihne, Ger- 









any. 

7,583. x ANUFACTURE of CompounD Paopucer Gas, La 
Compagnie du gaz H. Riché, London. 

27,534. SUPERHEATERS for Steam Borers, H, Michauck, 
London. 

27,535. Petricoats, C. E. Lee, London. 

27,536. Apparatus for Heatinc Arr, H. C. Russell, 

mdon. 

27,537. SURFACE-CONDENSING System, The Albany 
Manufacturing Company, Limited, and F. Lam- 
plough, London. 

27,538. Stass for Pavine, B. J. B. Mills.—(B. Browase, 
France.) t 
7,589. MouLpED Exastic Goops, H. Loewy, Liver- 

1 


97 540. Arc Lamps, T. L. Carbone, London. 

27,541. Packine for Srurrmnc-poxes, J. T. Forster, 
London. ; 

7,542. CoRRECTED Ossective Leys, C. Reichert, 
London. 

27,543. TREATMENT of Merats, P. L. Hulin, London. 

544. Hooks, A. Brandt, London. 

27,545. BrusH and Mrrror Backs, G. E. Wells and 

The British Xylonite Company, Limited, London. 

7,546. HEATING APPARATUS, J. Souheur, London, 












27,547. Mow1ne Macurygs, M. Pierce, London. 

27,548. Stipina Botts, W. Brenton, London. 

27,549. MounTING PHoroarapus, E. and A. Derepas, 
London. 

27,550. TrrEs for WarEts of Roap Venicuss, B. Nadall, 
London. 

27,551. AXLE Guarps for Ratmway Carrtacss, J. 
Lones and E. Holden, London. 

27,552. Srgam Generators, R. Robson, London. 

27.553. WHEELS for Moror Cars, S. Fox, London. 

27,554. ApsoRBING SHocxs in CoLiistons between 
Surps, J. Heerma, London. 

27,555. Ficurre Rerarner, 8. Lindauer, London, 

— Free Puttey Wert, C. Payne, Cranbrook, 

ent. 

27,557. ELE:TRICAL Resistance3, R. Martin and Por- 
zellanfabrik Kahla Filiale Hermsderf-Klosterlausnitz, 
London, 








SELECTED AMERICAN PATENTS. 
From the United States Patent-office Oficial Gazette, 





700,309. Piston ror Gas or OrgER Motors, H. E 
Bbbs, Nuremberg, Germany.—Filed December 19th, 
1899. 

Claim.—(1) In combination, the crosshead, the semi- 
cylindrical removable and interchangeable guiding 
portions carried thereby, a short shaft integral with 
said crosshead extending axially rearward therefrom. 
a rear piston portion threaded on said shaft and 

















packing rings carried thereby, substantially as 
described. (2) In combination, a crosshead, a guiding 
and a packing cylinder, said guiding cylinder consist- 
ing of a plurality of segmental sections removable 
secured to the crosshead and a connection between the 
packing cylinder and the crosshead, substantially as 
described. 
700,320. Srram GENERATOR FOR Locomotive SErR- 
vick, C. H. Fox, Cincinnati, Ohio.— Filed July 18th, 


1901, 

Claim —{1) In combination with a steam boiler, a 
plurality of vertical or inclined tube units placed 
within the combustion chamber and each including 
two parallel headers at the top and two parallel 
headers at the bottom, said headers united by a 
plurality of tubes, and the upper portions of said tubes 
and the upper headers being above the normal water 
level, and the lower headers communicating with the 
water space and the upper headers communicating 





with the steam space of the boiler. (2) Ina fire-box 
boiler of the type indicated, a fire-box provided with a 
system of laterally - adjacent tube units inclined 
forward and connecting above and below to the steam 
and water spaces of the fire-box, and a series of 
refractory plates or tiles carried between and upon the 
lower headers of the tube units, constituting with 
said headers a baffle-plate to carry the initial products 
of combustion backward and thence upward around 
the rear ends of the headers, and thence forward 
across and between the tubes to the smoke flues of 
the forward cylindrical extension of the boiler, sub- 
stantially as set forth. 


700,365. Screw Propgxuer, C. A. Parsons, Newcastle- 
on-Tyne, Bngland.—Filed December 22nd, 1900. 
Claim.—{1) A screw propeller provided with blades 
constructed with a reduced pitch toward their tips, 
the reduction commencing from about one-half to 





two-thirds outward from the blade roots, substantially 
as described. (2) A screw propeller having vanes 
secured to the propeller cone behind the blades, sub- 
stantially as deucribed 


700,547. Rance-rinper, J. Neilson, Larchmont, 
N.Y.—Filed January 24th, 1902. 
Claim.—A range-finder comprising a base, a tele- 





scope rigidly attached thereto, a telescope mounted 
thereon at an angle to said first-mentioned telescope, 
means of moving the second-mentioned telescope to- 
ward and away from the one first mentioned, and of 





AI 


simultaneously adjusting the focal distance between 
the eyepiece of the first-mentioned telescope and the 
object glass of the other one as the distance between 
the two telescopes is changed, means of throwing the 
rays received through the movable telescope into the 
fixed telescope, and a scale to record the distance 
between the two telescopes and thereby that of the 
object viewed. 


700,555. Process or DrreRMINING THE HEATING 
Capacity oF Compustis_es, 8. W. Parr, Urbana, 
Ill.—Filed December 24th, 1901. 

Claim.—The herein-described process of determin- 
ing the heating capacity of combustibles, which con- 
sists in mixing sodium peroxide with the combustible 




















Yj, 





in a closed vessel under ordinary atmospheric pres- 
sure, placing the vessel in a body of water, igaiting 
the mixture, permitting a reaction of the mixture so 
that the ultimate products of the reaction will be 
solid substances, and taking the temperature of the 
water before and after the reaction. 


700,599. Suirtixc Device ror Piers, &c., W. D. 
Baldwin, New York, and A. Sundh, Yonkers, N Y. 
—Filed December 17th, 1901. 

Claim.—The combination with the footway of a pier 
or embankment of a capstan arranged above the same, 

a shaft extending through the footway to a vault 


(700,599) 
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below the same and provided with a driving disc, a 
motor adapted to rotate in one direction, drivin 
pulleys driven therefrom and adapted to be shif 
alternately into and out of engagement to drive the 
said dise, a eomtrol device for stopping and starting 








ey 


and regulating the speed of the motor having an 
operating device above the footway, a brake device 
means extending above the footway for shifting the 
driving pulleys and connections between said means 
and the brake device, substantially as set forth, 


700,609, ELkcTRICALLY- PROPELLED VEHICLE ror 
SINGLE- RAIL ELevaTeD Ratiways, F. B, Beh; 
Twickenham, England.—Filed February 24th, 1902,’ 

Claim.—An electrically-propelled vehicle fora single. 
rail elevated railway, comprising a body for accommo. 
dation of passengers, pivoted and mounted on spring. 


(700.609) 
Se 


——— _______j 


















AL 






urged angle rollers on bogies, which carry in the 
middle driving wheels and at the sides electric motors 
connected by chain gear to the driving wheels which 
also carry at the side spring-urged lateral guide 
wheels and conducting wheels pressed by springs on 
a conducting rail mounted on insulators, substantially 
as described. . 


700,744. Exvastic Frur Torsine, C. @. Curtis, New 
York, N.Y.—Filed January 12th, 1898. 

Claim.—(1) The sectional nozzle for elastic fluid tur- 
bines herein described, consisting of a number of sepa- 
rate complete nozzle sections each having a contracted 
throat, and a supply chamber anterior to and larger 
than said throat, such sections being brought close 
together at their discharge ends, whereby the several 
separate jets or streams merge into a substantially 
single jet or stream at the points of discharge, su)- 
stantially as set furth. (2) In.an elastic fluid tur- 








bine, a sectional nozz‘e ec nsistiog of a number of 
separate complete nozz'e secticns each having a ccn- 
tracted throat, a supply chamber anterior to and 
larger than said throat, and a discharging portion 
posterior to and enlarging beyond said throat, such 
sections being brought close together at their dis- 
charge ends, whereby the several separate jets or 
streams merge into a substantially single” jet or 
stream at the points of discharge, in combination 
with 4 number of separate supply ; passages, a valve 
case with ports for such separate passages, and a valve 
in such valve case opening and closing said ports pro- 
gressively, substantially as set forth. 


700,627. Gun Carriacz, K. Deinlein, Pilsen, Austria- 
Hungary.—Filed December 26th, 1901. 

Claim.—In a gun carriage, the combination with the 

trail and its shoe, of a spade pivotally connected to the 


(200.6271 





shoe and provided with suitable projecting means, 
and means pivotally mounted in the shoe and engag- 


ing the projecting} means of the spade for retaining 


the latter in its operative position. 
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Warn .—To Makers and Users 
OF POWER PRESSES OR LIKE MACH 
DRAWING Oe TAYLOR and. CHALLEN 

HOLLOW. “Engi sretore tM 


WILL T INST. 
Br OCEEDINGS AGAINST INFRINGERS by 
os a or users) of any of their several patents relating to 











store, SAUNDERS, BRADBURY & SAUNDERS, 
7 Solicitors for Taylor’ and len, Limited 
gs College, London 


King 


(UNIVERSITY OF LONDON). 


ENGINEERING, ARCHITECTURE, AND 
APPLIED SCIENCE DIVISION’ OF 
THE FACULTY OF SCIENCE. 


LENT TERM COMMENCES THURSDAY, JANUARY 151. 


er ROFESSORS, ms panies 

nEReine— svip S. Carrer, nst. C.E., 

maois M.E.; .M. Conny, M. Ins ci, M. Wavyn- | 
= M, A.M. 


pst. C.E., A.M.1. 4 
RLECTRICAL ENGINEERING—E. Witsox, M.LE.E, 
ARCHITECTUR RE—R. Exsey yi. ABLeA. 
PAYSICS—W. G. Avams, MLA., D.s 
CHEMISTRY—J. M. Thomson, a RS. 
F.1, 





M. 
H. 


-R.S. 

, F.C; H. Jacsox, 
MATHEMATICS—W. H. H. Hupsow, * A. 
METALLURGY—A. K. Huwrixcros, A.R.S.M., M.1.M.E. 
GEOLOGY and MINERALOGY--H. G. * eg "E.B.S. 


EVENING CLASSES 
are held for Civil, Mechanical, and Electrical Engineering, 
Workshop Practice, / » AD Construction, 
Drawing, Metallurgy, Ww ood Carving, Mathematics, Physics, and 
all Science Subjects. 
For prospectuses and all information, apply to the 


SECRETARY, 
King’s College, Strand, W.0. Ww.c. 1968 


(ity of Nottin 


ay dah lng 
to receive 


The Works and Ways Com 
TENDERS for the CONSTRUCTION & and RECTION of a 
NEW BRIDGE over the Cahal, Wilford-street, Nottin ham. 

The cont ntract will comprise the Taking wn and 
of the Wrought Iron Girders, &., in ko existin, 

ion of about 12’Tons of Cast 

abot oe Steel Work in Main Girders, Cross Girders, 
Trough F' 


Drawi may be see seen, and copy of specification, bill of 

‘ese ‘orm of Tender F MAY be My on applying i to 

r. Artaur Brown, Ragines, 
Nottingham, on on iemcers of a pi ey ¥? Two Guineas, ohiek 
will be returned on receipt of a bond fide Tender and the copy 
of the specification. 

Sealed Tenders, endorsed “ Wilford-street Bridge,” to be sent 
to the undersigned on or before Thursday, 8th J a 1905. | 





agham .—To 








TO ELECTRIC LIGHTING LOMFANIES, _PEROTEICAL 
EN ERS, AND OTH 


[ihe Corporation of the: Ma? Bs of 
Dublin, being about to open their nee corr, up 
Works, are prepared to SELL by PRIVAT 
as a whole or in separate lots, fhe GED NERAT Ika P 
now running in their existing works in Fleet-street, teohedtae 
five Alternating-current Dynamos, of 50, 150, a: kilowatts 
capacity, driven by slow-speed Horizontal Bogines; three sets 
of Brush Arc- -ligh ting Engines and Dynamos; also sundry 
Water-tube and Lancashire Boilers. 

A complete schedule of the plant for sale, and the conditions 
of 5 hase, can be d from the Secretary to the Light- 
ing Committee, Mr. Fred. J. Allan, 3, Cork-hill, Dublin; and 
the plant can be inspected by revious a pointment with the 
City Electrical Engiueer, Mr. Mark Ruddle, at the Corporation 
Electricity Works, Fleet-street, Dublin. 

Tenders to be sent in not later than 24th January, 
addressed to “ The Chairman, Lighting Committee, 
hall, Dublin.” 


[rban 
WATERWC 


IRKS. 
The above Council invite TENDERS for SUPPLYING 
and DELIVERING about two a bed 2lin. dia. CAST [IRON 


seit y 
NT 





1904, 
, Cork- 
” 1265 


Diste ae ‘Gieusil of 
KETTERING. 


| WATER PIPES, with Sundry Spe 


ELECTRICITY. we ORKS. 

TENDERS are also invited for SUPPLYING and DELIVER- 
ING about 150ft. of 20in. dia. CAST IRON STEAM EXHAUST 
—— with Sundry Specials. 

ifications and forms.of Tender may be obtained on 


i aplication to Mr. T. Reader Smith, Engineer and Surveyor, 


arket-place, eng 

Tenders, properly endorsed, to be delivered at my office not 
later than noon on Monday, the Sth day of January next. 

The Council do not bind themselves to accept the lowest or 
any Tender. 

By order, 
JOHN BOND, 
Clerk to the Council, 
Clerk's 

Mastebenean Catteries, 

13th December, 1902, 


+ ° 
1 Jrban Distri ict of Newton-in-|° 
MAKERFIELD. 

The Urban District Council are prep ared to receive 
TENDERS for the SUPPLY and ERECTION of a PAIR 
of Horizontal Compound Condensing STEAM ENGINES, 

at their Pumpirg Station, Newton-le- Willows. 

Drawings may be seen, and specifications obtained, at the 


1870 





| Town Hall, Earlestown, on and after January.2nd, 19 


enders must be delivered at my ‘office not later than 


10 o'clock on the 10th day of January next, addressed to the 
Chairman of the Water Committee, and endorsed “‘ Tender for 
Engines.” 
By order, 
Cc, COLE, 
Clerk of the Council. 


Town Hall, Earlestown, Lancashire, 
24th Deceinber, 1: 192. 


1957 





The lowest or any Tender will not n 
and Tenders will only accepted trom wanes who conform 
to the conditions of The contract as regards paying the local 
standard rate of wages, 











By ‘order, 
SAMUEL G. JOHNSON, 
Town Clerk. 
Guildhall, pettiness. 
hb December, 1902. cdl 
(founty Borou h of Oldham.— 
GREENH mor. 

The Oldham Co mites invite 
TENDERS for the And ERECTION 
COMPLETE, of E Rhy, do for COAL 
and AS , COM ition No. 

Copies of the 3) — can be obtained from 


w, Gas and Oldham, on pay- 
ment of One Guinea, to Soistarnad on receipt by the Corpora- 
tion of a bond fide Tender. 

The specification can be seen at, but not obtained from, the 
offices of Messrs. Kennedy and "Jenkin, 17, Victoria-street, 
Westminster, S.W. 

The Corporation do not bind themselves to accept the lowest 
or any Tender, and no allowance whatever will be made for any 
expenses incurred in Sees of any Tender. 

enders to be sent to the sen ang wage Mr. Arthur 
Andrew, on or before Tuesday, can 13th, 1 1963. 
HOLSON 
Town Clerk. 


High Wycombe 


Board of 
ARDIANS. 


TENDERS are invited a WORKS in connection with the 

ioerevernta’ of the Water Ban at the Union Workhouse, 
Saunderton, near High Wycombe. 

The Mab. 1 —— New. Pompe and Gear, the Deepening of 


Oldham, 
Décemberl7th, 1902. 


Well, I ‘&e. 
Tenders, endorsed “‘ Water ne Bea bh Pzrembe Union,” to be 
delivered to the Clerk to th . Reynolds, Esq., 
High Wycombe, Bucks, by December fast. 
bab, ~ my do not bind themgelves to accept the lowest or 
an ‘end 
Full particular of Mr. Thos. Thurlow, Architect and Sur- 
veyor, High Wycombe, Bucks. 1947 


hg Bengal and North-Western 


ILWAY COMPANY, LTD. 
aN he a are prepared to receive TENDERS for the 


SUPPL 
659 DOZEN FILES. 
Specifications, with form of Tender and Company's general 
conditions of con’ may be obtained from the Se 
eval on payment of a fee of 10s. (which will not 


Tenders to be delivered in sealed envelo addressed 
und and marked on the outalde “ Tender tor 





Files,” an d lodged not later than noon on Wednesday, the 
7th nahin January, 1 2 
irectors do not bind themselves to accept the lowest or 
any Tender, 
By order of the Bow’, 
T. GRACEY, 
” Managing Director. 
Company's Offices 
237, Gresham House, Old Beondanrent, London, E.c., 
23rd ‘December, 1902. 1969 


(ity of Hull.—The Cor oration 


REQUIRE a CIVIL ENGINEERING ASSISTANT in 
the City Engineer's Office, at a salary of £110 per annum. 

It is essential that candidates should be quick and neat 
draughtsmen, and those having an experience of bridge and 
roof work will have the preference. 

Applications, stating age, experience, and qualifications, are 

to be addressed to the undersigned, and delivered on or before 
Wednesday, 31st December. 
Testimonials need not be sent in the first instance. 


By order, 
A, E. WHITE, 
City Engineer. 


1923 


Town Hall, Hull 
“T6th December, 1902. 


osport and Alv: erstoke Urban 
vig i voen 
ENGINEER AND SU RYOR'S ‘ASSISTANT. 

The Council invite APPLICATIONS for the APPOINT- 
MENT of CHIEF ASSISTANT in the Surveyor's Department. 
Salary £100 per annum. 

The candidate must be between 2$ and 50 yeurs of age, and 
have had practical experience in building operations, house 
», Sewer construction, and private street works, and 
bea good level'er and draughtsman. 

Applications’ must be received not later than January Ist, 
by not more than three recent testimonials, 
P Chairman of the Council, and endorsed 
“ Assistant Surveyor.” 

A schedule of duties may be obtained on application. 

Canvassing will bs a Glaqualifcns on. 

HERBERT FROST, 
Engineer and Surveyor. 


veh 





Town Hall, Gosport, 
December 17th, 1902. 


Municipal, Corporation of the 


APPOINTMENT. OF EXECUTIVE a 
The apne og reo of the City of Bomba: 
pared to receive LICA’ ae for the APPOI} TM. NT 
of EXECUTIVE ENGINE for the Municipality under 
section 74 of the City of Bomntoy Municipal Act, III. of 


2. The Municipal Act prevides that the Executive Engineer 
_ devote his whole time and attention to the duties of his 
a 


ie should have knowledge of Municipal Engineering in 
all’ its branches, Drainage, Waterworks, Road-making, Archi- 
tecture, &c. &c., and possess ability to administer the varions 
departments es More on the ee works of a large 
city. Other qual a —_ , preference will be given 
to Engineers possessing e ae Sanitary Engineering. 
e appointment. which ‘s subject to confirmation by the 
Local Government, will be for a renewable term of five years, 
The incumbent is liable to removal during ne Gg of office for 
misconduct, or for neglect of, or incapacity is duties on 
the votes of. — less than two-thirds o: thet Aa present 
at a meeting of the <a on. 


§. The minimum mont! %! _anlary of the appointment is 00. | an 
an 


iF 


anted, by a Firm of Consulting 
eicleaen in Westminster, TWO DRAUGHTSME 

who have had at least four years’ ee in an engineering 
drawing-office ; 
given (a) to a dr. n the permanent oo 
and electrical oueipenent of oo co cy and who is a neat 

and quick tracer; (b) to one experienced in the general 
al erment of hacidedk generating station macbinery, | pipe- 





ary 





YOUNG SWISS. 
? 7 ° 
ngineer, Two Years Experi- 
ENCE cf Modern Turbine Plant 
WISHEs for SITUATION in. “ENGLAND. 
Apply to— 
Il. 4€42 F.,” 
Haasenstein ard Vogler, 


1956 Freivurg. 





work, and plant of all kinds; in the latter case a k ts) 
steel roofs is desirable. —Address, statifig age, full particulars 
of experience, and ogy required, Psi, Engineer Office, 33, 
Norfoik-street, Strand, W.C. P191 


Wanted, Experienced Draughts- 


MAN, capable to design independently up-to-date 
traction engines and road rollers, simple and compound. None 
_ heap nee bao experienced need a) ha State age, experi- 
eo 181 ngineer ae — 


Norfolk's rook lit ‘Strand, W 
ughtsmen. -Wanted, a Few 


ra 

Dr ac MEN, experienced in Seite and appli- 
ances, ie high-class repetition work.—. $i gen ion to be made 
in Mt 4 stating ary experience and wages required, to 
BIRMINGHAM SMALL ARMS COMPANY, Limited, 
Small Heath, Birmingham. nied 











everal Draughtsmen Required, 
accustomed to ie and Girder Work ; cp ge 3 trial. 
ww , by letter, to W. DAWSON, Engincer’s Office, L. and 
- Railway. Crowe. bo Sh Ripe, ike sc 1944 - 


Wanted, Tivatkaenithi to “Take 


CHARGE of Steel —— Repairing Smithy gap loy: 
ing eight smiths.— Address, stating age, experience, and w: 
required, 1269, Engineer Oftiee, 33, Norfolk-street, Strand, wie. 








W anted, . Foreman  Pattern- 
MAKER who has held a similar position. Must be 
rienced in general engine work. State age and experience. 
Address letters, PATTERNMAKER, Box 155, Post-office, 

Newcastle-on-Tyne. 1948 


oreman Moulder Wanted, 


accustomed to the rapid and economical production of 
good work —Apply, by eat SAMUEL PLATT, King’ “i868 


F oundry, \ W ‘ednesbury 
F oreman Over about 80 Fitters, 
Turners, &c., will shortly be REQUIRED, where winding, | 
hauling, and pumping machinery 1s manufactured, State 
ape. experience, and copies of references.—Address 1960, 
wgineer Office, 33, Norfolk-street, Strand, W.C. 1960 


nspector of Railway ~*~ Ma- 
INERY AND MATERIALS.—Properiy trained and 














O ? 
[ingineer (25), Two Years’ Col- 
LEGE, 5 years loco. shops ; good working electrical know- 
ledge ; can draw; SIRES POSITION, moderate a 


R. f., Causeway, *abbot's Langley, Herts. 
Superheated Steam sears 
ANUFACTURER wey &c.—Flash Boilers or Instan- 
taneous Steam Generators, Inspections and 


pupernes aters. 
Surveys in this class of Work nae — spe —DAVID J. 
SMITH, Great Arthur-street, London, 


Drug ughtsman — Wanted, Situa- 


ane by Young Man with five years’ satbenboed and 
electrical experience in sho and office.—NUTTING 
Prospect-road. Mosley. Birmingham. _ P26 


Wanted, Situation as-Managing 


CLERK or ACCOUNTANT; cxperionmd in rym oe 
and ironmongery businesses ; thorough nowledge of accounts 
and double-entiy system, prepari balance sheets and statisti- 
cal work ; first-class references —Apply to A. H. GRAY. 2, 
South-view, London-road, Peterborough. P178 


Engineering Pu 
VACANCY; var ail omenag ae 
cygorsantice) emu ouerg 

eering Pupils. — The 


E ngin in 

y Company, Limited, lc? have VACANCIES for 
TWO PU oPILS te commence with the New Year.—Apply to the 
SECRETARY, Tipton, Staffordshire. 1876 


Pup pil. Wanted to Article Pupil 


to CIVIL or RAILWAY ENGINEER.—Write terms 
and particulars to Box 666, Willing’s Advertising Offices, 
125, Strand, W.C. 1374 


AY Vacancy. Exists for a Gentle- 


AN in a Machinery Export and Indent Business 
ali (established in London, where the recessary qualifica- 
tions are the command of small capital and a good general 

engineering and business experience. Replies wiil be treated 
| in strict confidence.—Full , ree to 1958, Engineer Office, 
33, Norfolk-street, Strand, W.C 1958 














il. — Firm 
sain, 000 hander Base 


Sr aie eet 

















competent MAN KEQUIRED in London district for 
work.—Add’ ess, stating SE Norte experience, references, and terms, 





to 1951, Engineer Office, Norfolk-street, Strand, W.C. 1951 | 
Partner (Active) Wanted in|¢ 
Up-to-date Marine Engineer’s Business. ie rd iy) — 
neer ce, | 


Repl Petating experience, capital, age, to 17. 
33, Norfolk-street, Stran 4w.c.° 


Works Manager Wanted for 


medium-size Engineering Works in London district ; 
must have heid a ae position, or acted as Assistant, ‘be 
latest 








ctive Partner Wanted (to Take 


Coen of first-class shop); experienced i = the building 


mari engines, abouc 
‘fo H.P. gg i —Address, age, capital, experience, to 1731, 
| Engineer Office, 33, Norfolk-street, Strand, W.C. 1731 





artnership.—A Unique Oppor- 

TUNITY occurs for a an interest, either as 

| sone or a NG canes ER, in an old-established 

| and go = sage usiness. Capital requ no’ 

re koe. 2o0. Principals only treated rw.c. 186 
1 Engi 








Sane exp of ig work, p 





¢, 


» &., possess first-rate 
soility, and be a to mogp-rs his whole nay to his wane 
=n a , Engineer Office, 33, Norfolk-street, me 








Eagineering Agent.— Wanted, 
for word and district, 2 GENTLEMAN to REPRE. 
SENT COMPAN manufacturing Bri fing, aad 
= Foundry ae one with previous experience pre- 
erred ; Sheffield office will bl ided. — in me meee 
t experience, resent employment, age, salary and commis- 
oe required. Raat 161, Engineer Office, 33, Norfolk- 
street, Strand, W.C. 1851 


(['raveller Wanted, having had 


experience in Rolling Mill Snapiners, Engines, Drawing- 
office, and the usage of rolls.—Apply, by letter, a terms 
— Seg of one a to THOMAS PERRY and SONS 
mited, Bilsto’ P24 


Erg ineers Office.—Wanted, 


ae a YOUNG MAN, from 21 to 25 years fon age, 
who is a thoroughly efficient shorthand writer, accustomed to 
taking notes from principals and re-dictating same to juniors; 
must also be able to use Remington machine for important 
work himself, and be able to give assistance to heads of depart- 
ments; engineer’s office experience absolutely necessary; 
ap RS per must be of energ: ot methodical, and systematic 
habits ; all applications, which will be treated confidentially, 
must give full particulars cf age, experience, wages required, 
aud when at liberty.—Address, 1961, Engineer Office. 35, 
Norfolk-street, Strand, W.C. 1961 











ecretary Required for Associa- 
TION ee with Electric Traction. State particu- 
lars as to age and bag and secretarial experience.— 
addres enclosing copies 0! \— ore 1955, Engineer 
Office, 35, Norfolk-street, Strand, W.C. 55, 


e, 33, , Norfolk-street, Strand, W. C. 


‘Appointments as Inspectors of 


HTS and MEASURES may be obtained by 
of Trade Exara. 





men over 21 who will q for le 

£350. oft SA free... Write, 
=~ sarge of WEIGHTS and MEASURES, Sere 3 
ntlan: 


Wanted, ‘Beasad. hand Roots 


BLOWER, with gin outlet. Must be in good con- 
dition. State pr‘ce, and where to be seen.—~JOHN —" wong 
Limited, Wednesbury. 


Vy anted to Purchase-for Cash, a 


PAIR of 12, 14, or 16 H.P. Fowler's PLOUGHING 
ENGINES and all Implements ; also several Modern 
4 H.P. Traction Engines, and P. Portables. — Send de- 
tions, prices, and where tackle is to be seen. to HENRY 
LEWIS and SONS, Thames Bank Ironworks, eS 1819 








«| WWanted, Two Second-hand Cast 
IRON PANS, about 6ft. dia. x 5ft. d must be 

sound and in good condition.—RICHARD ww WHEEN aa 

SONS, Ltd., The Soapery, Deptford Creek, London, S.E. P215 


ynamo.—Wanted, Second-hand, 

220 volts, 2C0 to 250 ampéres, Aa aa current, poten 

driven, 110 to 150 revolutions ; age, maker's name, and what 

been used for, to be — if compound or shunt ; very lowest 

ere and when delivery.—LAX EVAAG: GS MASKIN and 
JERNSKIBSBYGGERL Patentslip, Bergen, Norway. 0 

At Compressors for Raising 
Water; Complete Plants contracted for and fix 

a eARUS Ww. BRACKETT, Hythe Bridge ee 














dee an English Techn‘cal| =~ 


Dey «er ving aes ly conversant with French 





Brg right - Drawn Steel Bars, for 








TO ENGINEERS AND IRONFOUNDERS, 


[he Directors of the Sheffield 
Gos Light Company invite TENDERS for the 
following “ata LS for a RETORT BENCH at their 


eepsend Wi 
For bag i t 186 Reto OM i hpi 22i 1éi 
only of rr outhpieces, 22in, X léin., 
D shape, fitted with self-sealing lids. ‘ 


T D 0. 2. 
For delivery only of cw oo Ashpans and Furnace Fittings. 


For th 
Floor, aint Hg Se and ee of Stoel and Ironwork for Stage 


i ENDER. No, 
Pipe, or e Gi au Tar hal erection of — ic Mains, Ascension 
ains, &c, 


Hyd seen and cations and forms of 
ed (on and after ber 16th), from the 
i. J. Morrison, at the Company's ffices, Com- 


do not bind themselves to accept the lowest or 


dd: 


led Tenders, 
. ve), must be delivered 
1 Monday, January &th, 1 





d to the undersi, A eadeeias 
apes not later than the first post 
HANBURY THoeAs, 

eneral Manager and Secretary. 


Commereial-street, 
* 1860 


Shee: 


December 10th, 1902, 














mt fixed by law at Rs, the maximum at. Rs. ning, - 
ane Gorpormtton cipal "A, yng oe . bs poh a Palas Minginess omiee, 3, ‘Norfo folk. eI gee 
intention to introduce Teatal tion fo ~ thie oe ~ 5 — 3 3 fe Nicrass SS ee eT 
ntention n uce legisiation for S$ purpose at.an early . 
date. The service is pensionable under the Pension Rules of = , comes 
the ;Bombay Municipality, sotemesien regarding vaich ond A. M. I. C. E., A ged 3 3: Sever al (Condensing wit, lant. e W heeler 
ules can tained on a reference e coo! 5 3, Om. . 
undersigned in Bombay, or to Messrs. William Watson and wide hc parsnen nce net crac 8in. air, 8in. water cylinders x 7m_stroke ; practically new; 
No. 7, Waterloo-p! London. The Corporation are ister and to the nel usersin the kingdom; OPEN | cheap.—POLLOCK, BROWN and CO., Southampton A328 
— ng - 7 the amendment of hg oe, Rules so as to we ENGAGEMENT - GER or REPRESENTATIVE; 
mit of the Executive neer re ne m years’ | would invest £5000 and u ate if desirable.—Address, P210, “3 
approved service, Oa & penaien ef Re 600 ter mensem. fou 8 E er.—For Saleor Hire, Strong 
TP Applicants ‘should state the mininium initial salary (in heer Oftce 88, Norfatreet, Strand, W.C. Palo Ds Gok Saleo ms 


8), within the limits above mentioned, which they are 
ba ing to accept. 
7.4 plications, which should be accompanied by fn ag chee only 
of monials and certificates of age and physi 
sno be addressed to the undersigned, and forwerded ss as 
‘ollows :— 
ee im, care of Messrs. 


(a) By Ap licants in Euro; 
fan Watson ‘and. Co. Waterloo-place, 
aie 80 as to reach Fa atk later than the 


15th of February, 1903. 
(b) By — rr applicants; to the Municipal Office in Bom- 
as to reach the undersigned not later than 
tne ‘Btn 0 of January, 1903, 
ba Wana icipal Se 
‘unic cretary. 
Bombay, 3rd December, 1902. "= ea 


bade Immediately, 





Draughts- 


of working 





bridge and roof work ; knowledge of stresses and preparation 
of di et eet .—State wanperiony ence, and salary required, 
to 1 Engincer Office, a Norfolk-street, Strand, wr | 





Electrical Engineer will Shortly | & 


te OPEN to ENGAGEMENT; aspetenath SS the con- 
struction —_ running of — and lighting plants and used 
sate control of large numbers of A 8 on contract works ; 
first-class > RAR, oo , Engineer Office, 33, 
Norfolk-street, Strand, W.C P1886 


Engineer and Manager is 
EN for an ENGAGEMENT in New Year ; experience 
works; good drai ughtsman ; office 
gineer Office, 33. Norfolk-street, 


ngineer, R.N.R., .M.LM.E., 


rat-class B.O.T. certificate. with varied experience as 
loco. superintendent, marine, refrigera electrical 
eer, ste is about to Xn ag his gonnection with an — 





and control of enginee! 
routine.—Address, P211, 
Strand, W.C. 





i RR Spot intment he held he sty ars, and ni 
aot Roustotaks Soe er en a S MANAGER; 
D. ROBINSON, East Lodge, Gienbrook, Cory 5 








DREDGER, sapeiie of raising 15) 
hour from_a depth of loft. — Address, Y362a Engineer 
Office 33 33, Norfolk-street, St-and, W.C 


ry Ash Plank, over 150 Loads 


pe quality), nearly. all butt plank, some five years 





dimensions; all thickné:ses, 


WIS and SONS, Thames Bank 
1954 


old; wif 
to be seen here, Dian Y L 
Tronworks, Reading. 


For Sale :— 


25 Nom. H.P. HORIZONTAL STEAM ENGINE. 
16 Nom. H.P. HORIZONTAL GAS ENGINE by ‘Tangye. 
7 Nom. H.P. HORIZONTAL GAS ENGINE by Crossicy. 
5 Nom. H.P. hes he GAS ENGINE by Cross’ey. 
in first-class condition. 
I. COHEN and éo., 240, Blackfriars-road; London, 8. BE. 19 4 








For continuation of Small Advertisements see 
pages II., III, IV., and LXVI. 





*,* Index to Advertisements page LXV. 
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Fer Hire :— 


PORTABLE BOILERS up to 35 N.H.P. 
PORTABLE ENGINES up to 25 N.H.P. 

STEAM CRANES. 

HOISTING ENGINES, 

DEEP WELL PUMPS up to 2,000,000 gais. per 24 hours 


HENRY SYKES, Litd., 
66 Bankside, London, S.E. 


For Sale, Single Effet Evapo- 
rn — =< ena par ngs having 2 b uare baa of 
ea urface, comple’ yapour condenser, 
cate amp: the whole in good adet ges neginenls oe by 
Strard 1) we dress, 1789, Gigineer Office, 33, Norte k. — 


Fer Sale, Two Coupled ade 


POUND Horizontal ENGINES, Bang and Co., 
in. L.P. cylinds or, Soin 4 —_ a 
land’s patent cut-off gear, 1! ae 
3 most economical, OF 

. LONGBOTHAM and oa 


léin. H.P. get 

with Rich: 

wheel grooved for Foe ljin. ro} 

a and equal to new.—R, 
ake’ 





No. 565 Hop. Teleg Sykes, Banksid 
London. 4189 


he Hire, Pumps and Well- 


Re TOOLS for SS and co.” fee yeas &o., 2in. 
RICHARDS and Ground-street, 
E Telephone No. 978 ." 


Telephone: 








For Sale :-— 

Whittaker’ sy Jubilee STEAM CRANE NAVVY. 
M LOCO. CRANE. 

RARE} quick travellers. 


BOG R. jib. 
2 20-ton STEAM OVERHEAD. TRAV ELLING CRANES, 
about 36ft. span (by Booth Bros.). 
Pair oye cross-cut SHEARS (by Buckton), 9in. 


L, 12in, stroke. 
20-cwe. ‘ioubie Standard STEAM HAMMER (by Thwaites 


15-cwt. single Standard ditto, 13in. cyl., 28in. stroke. 
2 5-ewt. double Standard diti x Davey Bros.) 
New No. 3 Fowler's PIPE BENDING MACHINE. 

New ANGLE IRON BENDING MACHINE. 

Powerful l3in, stroke SLOTTING MACHINE. 

2 9in. Horizontal ing At ES, 

1 1 Sin. gee 





i for workshops sold for 





Me RT = ” SHEFF 
te Reape Aidreas: “Foren Shefiaa? an 





«) : T 

or Sale, a  Bargain.—New 

VERTICAL BOILER, a H.P. nom., and 8 H.P. VER- 

TICAL ENGINE combined ; to 20 H.P. nom. LOCO. 

TYPE BOILER, new. ae RI 1962, Engineer Office, 33, 
Norfolk: atrest, Strand, W.C. 1962 


or Sale, Bundy Return Trap, 
omplete ; size 105; only been in work a few months.— 
M CCALL ROS., Limited, Upper Mills, Trowbridge. 1785 


For Sale, Cheap, 25 H.P. Under- 


TYPE ENGINE and BOILER, by Robey y Ae Cal 
y, 





with all their latest improvements.—GRAVE) 


For _Sale:—Compound, Vertical 


Inverted . Sree, massive pattern, cylinders 12in. and 
weVerticl Laver 
a leew high-pressure ENGINE, cylinder 2ia. by 
GAS ENGINE, } to 16 H.P. nominal; good order. 
FIELDING | -_ 22 TAMIEED, 











For Sale, genie Marine Boiler, 


16ft. x ee 1601 eo ready pe 
a delivery. KS, Ltd. = 





Per Sale, Excellent Main Line 


TANK LOCOMOTIVE. po, six wheels, 4ft. 84in. 
auge; thoroughly overhauled.—WA KER, HILL and Cco., 
Nottingham. 1694 


Le? Sale, Grab Dredger on Self- 


Bi BARGE; i! output about 300 tons; 
order ; very he price. 
~ aaron, 10, Oitice, 33, Norfolk-street, Strand 


610f 
For Sale, Immediate Deliver 


ONE 200 k.w. Three-phase orig eel a 
vertical ne Engine, by Hick, and Con 
= revs. per min 5000 volts; can be re- Sound for any 

2.—Apply, LANCASHIRE DYNAMO and MOTOR 

MPANY, Limited, Trafford Park, Manchester, 


~ T , < ‘ 
For Sale, New Pair 25 HP. 
WINDING ENGINES, loco. type Boiler, and other 
Plant; ready for immediate delivery : bargai 
ER HILL and CO., Nottingham. 











Minio 
pata 


Fo Sale, New Steel Lancashire 


Bie Sore x 8ft. » for 100 lb. working pressure, 
‘or wo 
Pe, soe <j Sft. dia., for 16) Ib. ditte, 
Six ft. x Sft. Gin. dia., for 120 Ib. ditto. 
Other sizes in progress. 
SPURR, INMAN anp CO., 
Calder Vale Boiler iy Wakefield. 





D; 





or Sale or Hire :— 
PORTABLE ENGINES, also HORIZONTAL and 
VERTICAL ENGINES and BO: 2 to 30 HP. 
LOCO, STEAM CRANES. 
STEAM WINCHES, HOI 
SAW ROHS, Woop DWORKING MACHINERY. 
ve 
nat Plant? Sorten Beoond-tand 
Stock Pulleys, &. 
HOUGHTON BROWN, "M.LM. ~ ‘Kingsbury Ironwork 


on. 
Celegraph, “Spherulite, Bondon.” Telephone, No. 38, Dalston 


For Sale or Hire :— 


PORTABLE ENGINES, 6 to 30 HP. 
RTABLE ENGINES, 12 to 56 N.H.P. 

RAGTION ENGINES: 8 to 10 N.H.P. 

GE and Im} 


MURTAR MILLS. 








ediate delivery from works for breakdowns, &. 
HENRY LEWIS AND SONS, 
ENGINEERS, READING. y72 
: “ Lewis, Reading.” Full list free. 





For Sale or Hire, Second- hand 


PORTABLE and other eueues of be gy = Vg a by 
gia ee W. ALLCHIN, Limited, @ moms « 


Fror Sale, Planing Machines :— 


To pan it x m. 6in. x ott. 6in., with two tool-boxes ; 
n good conditi tion. 
To plans ore x Ee int X 2ft. din. ; one t ig box; new 
h-class machine, with cut g 
tool- tee new and high- 





and hig 
To plane 4ft. x 2ft. x 2ft.; one too 
s machine, with cut gear. 


I. COHEN and CO., 240, Blackfriars-road, London, S.E. 1927 
Fer Se Sale, Punching and Shearing 
CHINES double and Las ee 

Vis-street, chester. 


HY. GITTUS, Midiand Ironworks, 
Fe Sale, Ready for Immediate 
l6in. inter. M.P. class, 


Delivery, one 12in. 

VERTICAL ENGINE, with fly-wheel . diam., 12in. face, 
speed 130 revolutions per minute; new in December, 1900; 
made by Messrs. Marshall, Sons and Co., Ltd., in excellent 
— and sold only because it is superseded by the 


option of electric driving. —For price. &,, apply to THE 
HUD SLET ENGINE CO., Limited, Leeds, 167 
* ° 
F.; Sale, Second-hand Traction 
AGON on springs, Fowler's standard, also TWO 


DERRICK CRANES, one 60ft jib other 30t., both in first- 
class orier.—Apply, H. BURDEN and CV., Poole. 193 











For Sale, Two First-class Steam 


HOISTS, with reversing gear, drums for winding, on «ach 
side, barrel in centre; boilers, 7ft. 6in. by 4ft. 3in.; working 
pressure, 90 Ib., certified ; suction and delivering amp attached. 
All combined ‘with water tank on wheels; suitable for steve- 
dore or any kind of heavy hauling. — Apply, W. HILL, 57, 
Virgil-street, Liverpool. P201 


For Sale.—5-Ton Steam Forge 


HAMMER, ae xt ton Steam Forge Cranes, Two 30-cwt. 
Double S' Five Hand Forge Cranes, 
Two Vertical Focaens yMollers, One Set 16jft. Shipyard Rolls, 
One Pair léin. and One Single 12in. Horizontal Engines.— 
JAMES W. ELLIS and CO., Newcastle-on-Tyne. 1821 


Fer Sale, 12in. Stroke Slotting 


MACHINE, relf- Locking in all motions and ca’ 
table; powerful machine, in ‘irst-class condition.—I. Cone 
and C Co., 240, Blackfriars-road, London, S.E. 1925 

















or Sale, 14in. Centre ‘High- 


CLASS S.A. SLIDING, SURFACING, and SCREW- 


ALL TYPES 
ranes ( AND POWERS 
See Displayed Advertisement and “ A) a appleby 8 Hendies ‘book 
of Machinery."—JESSOP and APPL icester 
and London), Limited, 22, Walbrook, London, B. C. se 


LOCOMOTIVES IN STOCK. 
KERR, STUART | & CO. LTD. 


have in stock, or in an 
California ee ee teas a" 
LOCOMOTIVES, 

with cylinders i oom ta, te ain al 5 Gace 

and OO., Ltd., 20, Bucklersbury, ne” 


Manchester Steam Users’ Association 


For the Prevention of Boiler Explosions, 
9, MOUNT STREET, MANCHESTER. 

Chief Engineer—C. E. Stromeyer, M.1.C.E. 
Founded 1854 by Sir W. Fairbairn. Certificates of Safet 
issued under the Factory and Workshops Act, 1901, 

CG ges and Liabilities paid in: 
of Explosions. he ge and Boilers designed and 
spected during construction. 4174 











tion for 








Darlington Wagon& Engineering Co. 


ERS of RAILWAY WHEELS and AXLES. 


MAK 
RAILWAY WAGON IRONWORK, BUFFE CASTINGS, 
RAILWAY WAGONS for CASH, DEFERRED AYMENTS, 


or HIRE, BRIDGES, GIRDERS, ROOFS, &e. 
‘ANK WAGONS a SPECIALITY. 
Offices and Works :—Daarineron, 
Suffolk House, Laurence ey rid Hill, Cannon Street, 


» ELC, 
Telograms— Wagon, Darlington; Girders, London, 





CUTTING LATHE, 20ft. box end gap bed ; all gear 
cut, 7in., 8in.,and Sin, S.A. LATH ES, 5) cially constructed for 
motor work, always in stock.—I. COHEN and CO., 240, Black- 
friars-road, ‘London, S.E. 1926 








ihe Cycles of Gas and Oil 

A By JAMES D. ROOTS, M.I.M.E. Demy 
8vo., with numerous Illustrations. Price 4s. 6d., post free 
4s. 10d. 

“Mr. Roots is so well known as an authority upon this sub 
iect that the issue of this work will be eagerly welcomed, no 
only by engineers generally, but more especially by those who 
conscious of the defects of the spirit motor for automobile 
purposes, waste time and money in bringing out a new motor, 
—The Automotor and Horseless Vehicle Journal, 


[ihe Tower Bridge: Its History 


and Construction. By E. TUIT, M. Inst. C 
Illustrated by C. W. Wyllie and others. Demy 4to., cloth, gilt 
ettered, 5s.; by post, 5s. 44d. 


Smoke and its Diminution. 

BRYAN DONKIN, M.LC.E., M.LMLE., &. A reprint 
of important articles on this momentous question. Price 6d. 
net, post free 7d. 


H M.S. Victor ry : Her History 
© and Construction. Capt. C. ORDE BROWN 


R.A. (Retired), and H. J. WEBB. Price 6d., post free 74d. 


[ihe Prep aration of Parliament- 
ARY —— NS FOR RAILWAYS. By HARNETT 
JOHN FULLER, C.E. Demy 8vo., 2s. 6d. net, post free 


2s, 8d. 
‘THE ENGINEER” OFFICE, 
33, NORFOLK STREET, STRAND, W.C. 


WATER SUPPLY 


Send for Illustrated Catalcgue No. 16 of 


,| JOHN BLAKE’S Patent Self-acting 


HYDRAULIG RAMS 


Containing hundreds of names of users and many testi- 

monials, Made in sizes to raise from 300 to 400,000 gal- 

lons per day. These Rams will lift a part of the same 

water that works them, or they can be worked by a 

ream of dirty water whilst pumping up pure water 
from a well or spring. 








The Metropolitan Railway Carriage & Wagon 


COMPANY, LIMITED, 
SALTLEY WORKS, BIRMINGHAM, 


Successors to Messrs. Joseph Wright and Sons, 
Established 1836. 
Designers and Constructors of 
RAILWAY CARRIAGES, TRAMWAY CARS, WAGON 
— RAILWAY IRONWORK of every description. 

y Carriages and Wagons built for cash, or w 
oumeelt ‘payments cxtondiig, over a oa of from theen be 
ten — Ironstone, Ballast, and other Wagons Let 

on 


Chief Offices—SALTLEY WORKS, BIRMINGHAM, 
Branch Works—PETERBORO. 496 


WAKEFIELD’s 
PATENT LOCOMOTIVE 


SIGHT-FEED LUBRICA TOR 
With Patent Device for 
8 uniform feed, severing 


Is I 
sh and Foreign Rah 


us (ahd suppl’ ogg ae 
C. C. WAKEFIELD & 
Experts in Lubrication, 
27, CANNON 8ST 
LONDON, &.c, 











iv 


AS, Engineerin Firm is 
mas » in’ STEAM ENGL me PUMES, 
teres be asta! vantage. Address, (1B, y "als, Bute 


53, Norfolk-street, Strand, Als 


a 
Sand, 
af requ 

43 





(asti nee in Green or Dry 


— was clean pm | be TR P 


resept ot are and 00. Rotoria oria frouworks, Halifaa 
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West Pascagoula Creosoting Works, 


WEST PASCAGOULA, MISS., U.S.A. 


Situated on Pascagoula Bay and on the line of the Lo 
and Nashville Railroad. ‘These works have boon in oper’ 
for more than twenty-six years. ORDERSf for Creosoted Piles, 
Zelegre h Poles, Cross Arms, Elec pt ee a ee Blosta, 
li opting Shett ) mg. Cape oe talon fe f Tb, x 
cylin a 0) > one D os 
ra code used, y est. Base oat 


ble address : 
‘mgd pi E. H. BOWSER, Superintendent. (Spl) 4 
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This view represents a Ram worked by impure river 
water, whilst pumping pure water from a well or spring, 
and forcing it to a small reservoir on the hill, at an 
elevation of 532ft., and a distance of one mile, from which 
reservoir the water is gravitated for fire extinguishin 
and general requirements of mansion, stables, farm, rm | 
village. 
BLAKE’S HYDRAULIC RAMS have been aaa 
to the following amongst others 

His Royal Highness The Duke of Connaught 

His Highness The Maharajah of Kashmir 

The Secretary of State for India in Council 

The Crown Agents for the Colonies 

The Agent-General for Natal 

His Grace The Duke of Buccleuch 

His Grace The Duke of Somerset 


CUT 
GEARS 


PREPARED BLANKS, 


9 WORM WHEELS. 


COMPLETE OR FROM 


IN ANY MATERIAL. 
Speciality :—ACCUFATE 





RACKS. 





Largest Makers of Wheel Patterns in the 
Country. Over 80,000ft. supplied. 


D. BROWN & SONS, 


Wheel Cutters and Pattern Makers, 
HUDDERSFIELD. 


Telegrams—GEARING. Telephone No. 80. 
Established 1860. 





BEVEL WHEELS planed to 50in. dia. 
SPUR WHEELS cut to 9ft. dia. 


Aas 











His Grace The Duke of Devonshire 








His Grace The Duke of Westminster 
His Grace The Duke of Cleveland 

His Grace The Duke of Portland 

His Grace The Duke of Sutherland 
His Grace The Duke of Leeds 

His Grace The Duke of Marlborough 
His Grace The Duke of Grafton 

His Grace The Duke of Bedford 

The Most Hon. The Marquess of Ripon 
The Most Hon. The Marquess of Downshire 
The Most Hon. The Marquess of Abergavenny 
The Most Hon. The Marquess of Londonderry 
The Most Hon. The Marquess cf Cholmondelev 
The Right Hon. The Earl of Derby 

The Right Hon. The Ear] of Devon 

The Right Hon. The Earl of Gainsborough 
The Right Hon. The Earl of Romney 

The Right Hon. The Earl of Granard 

The Right Hon. Earl Beauchamp 

The Right Hon. The Earl of Caledon 

The Right Hon. The Ear! of Lichfield 

The Right Hon. Earl Ferrers 

The Right Hon. The Earl of Feversham 
The Right Hon. The Earl of Harewood 
The Right Hon. The Earl of Harrowby 
The Right Hon. The Earl of Wemyss 

The Right Hon. The Earl of Ancaster 

The Right Hon. The Earl of Scarborough 
The Right. Hon. The Ear! of Rtamford 


JOHN BLAKE, Ld. 


Oxford Street Works, Accrington, Lancashire, 


U30 








Telegraphic Addr:ss—Rams, Accrington. 











TAUNTON, 


Makers of Dynamos, Mawdsley’s Patent Motors, 


Protected and Enclosed; Switchboards, &c.; al.o 


THE NEWTON ELECTRICAL WORKS, 


LIMITED, 


ENGLAND. 
THE “A.B.” GAS & OIL ENGINES 


SIMPLE. RELIABLE. EFFECTIVE. 
Awarded Eight Gold and Silver Medals 





| 
| 
| 
| = - 
| No Pumps. No Fans. No Constant Attendant. 
No Danger. No Boiler. Starts Without Trouble 


SPECIFICATIONS AND ESTIMATES FREE ON APPLICATION. 
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| j GLOBE woRKS 





LINCOLN. 













MANUFACTURERS OF MANUFACTURERS OF 

sand, | Steam Engines. | : Boilers. 
[Noted on f a . 
ted — Horizontal Fixed, of the . ae ~ Special plant for the econom- 
—— highest class, for all purposes. ical manufacture of Locomo- 

Special designs for Electric tive Boilers of all sizes, also 
Tr. Power Plants. Lancashire, Cornish, and 

special Boilers for Dredging 
~ Work of the highest class. 

—| | Steam Engines | 


Mining Machinery 


suitable for all markets in the 
World. 


sizes, Portable for Contractors, ‘ *% 


rks Combined with Boilers of all } 
, High-speed for Electric Light 





uisville Contractors. ; 
1 Piles Detailed estimates given on 
Blots, “ receipt of particulars of re- 
a Steam Engines quirements. 
— Of special design for working e_ 
with Superheated Steam. Gas & Oil Engines. 
Special Estimates submitted Pia as 
on receipt of particulars of Specially economical in con- 
pe a, , VIEW OF GLOBE WORKS, LINCOLN. sumption of Gas and Oil. 


Reliability a special featur 


UPWARDS OF 21,000 ENGINES AT WORK IN ALL PARTS OF THE WORLD. 


ILLUSTRATED CATALOGUES POST FREE. BRANCHES AND AGENCIES ALL OVER THE WORLD. 1009 


LONDON OFFICE: 79, QUEEN VICTORIA STREET, E.C. 


PATENT COIL CLUTCHES 


Hauling, 

















Power 
Winding, Transmission 
Rolling Mills, 


Wire Drawing. 


by Belting 





or Gearing. 





THE CONSOLIDATED ENGINEERING CO. 


SLOUGH AND LONDON. . we 


a 
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STEEL CASTINGS 


— AND — 


FORGINGS. 
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LONDON OFFICE: 
60 & 51, LIME ST. Ec 


HADFIELD’S stEeL FouNnDRY CO.,LTD. SHEFFIELD 
WORTHINGTON 


PUMPING ENGINE CO., 


153, Queen Victoria Street, 











LONDON, E.C. 
WORTHINGTON. 


TRADE MARK. 


~ PUMPS FOR ALL SERVICES. 


(Spl) uae 
Telegraphic Address—PUMPING, LONDON. 


WORTHINGTON COMPOUND PRESSURE PUMP. Telephone No. 614 Bank. 


ICE-MAKING AND REFRIGERATION 


Over 5000 Machines Sold on ‘4 > LINDE BRITISH REFRIGERATION C0., Li 


Linde and Lightfoot | 
35, Vi ’ 
AMMONIA. SyStems. CARBONIC ACID. | Se ne ee 


For use on Land and Board Ship. See _ nee 1 BANK. Telegraphic Address—SEPARATOR, LONDOM 






























DAVEY, PAXMAN & 00,, LTD., COLCHESTER 


Speciality: ENGINES & BOILERS FOR ALL PURPOSES. 


Paxman “Economic” Boilers. 
Paxman’s Patent Independently-fired Super- 
heaters. 

Paxman’s Patent Condensing Plants. 
Compound and Simple Portable and Semi- 
fixed Engines. Air- compressing, 
Winding & Pumping Engines. 








London Office: 


Latest Design Horizontal Coupled Compound Engine, fitted Horizontal Coupled Compound Electric Traction Engine. 
with Paxman’s Patent Drop Valve Gear. 78, QUEEN VICTORIA ST., E.C. Paxman’s Patent Heavy Service Type. (Spl ams 


Lilleshall Company ... 


Steam Pumping Engines. Blowing Engines. 
Rolling Mill Engines. Iron and Steel Works Plant. 


BEST MATERIAL AND WORKMANSHIP FOR HARD WEAR. 
Enquiries to the London Office— (Spl) su48a 


7HE LILLESHALL GOMPANY, LTD., 71, Finsbury Pavement, E.0. (Engine Works: Oakengates, Shropshire-) 
Tolegrams—IRONMOQU! D8, LONDON. Telephone—No. 1601, LONDON WALL, EG. 89s 
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Fuller, Horsey, Sons & 5 |Coil Clutch : Jenkins, W. J., and Co.,Ld_|Hapbour Plant : F elliss and Morcom, Ld Tangyes Limited "= Webster and | 
orsey, Consolidated Engin'g Co.,La| Keith and Blackman Co., Ld | Stothert and Pitt" Wigsins, F., and Sons jlake& Knowles Pump Works| Turuer, E.R. and F., Ld Wickateed, C., and Co 
Wool and Newland densers : Lioyd and Davis Heating Apparatus : M = Cameron, J., Ld Vauxhall Lronworks Co Wilkinson, G., and Sons 
B ; and Rayner Marx, J., and | "Buffalo Fores Go . ills : Carruthers, J. H., and Co Willans and Robinson,Ld | Traction En; 
SNR iemvonts, | Geea te tenaa| Reeteeee | Emhtnece | Saale BeRG | SS Ea os, SU Rana | feet a 
. »C. A., | Ke in . - ‘ 
Buplre Holler Bearings Co Lear 7 and © Co "| Seartevant Engineering Co. | tower sod Russel), Lad Mining Machinery : akan <jueering Uo | eee oe Fowler J, ‘Sin 
Fleming, Birkby and Goodal: a | Simpson, J., and Co., Davey, Paxman and sat wards and Co.,-Ld 
Belt Fasteners $ ) omens dy's F 2 Wate ar reds Fan s ng. Co lg Sturtevant eee Co Ransomes, Sims and as Easton and Co., Ld Fie pen fe Type Expanders i 
pelea tye — ive ¥ © Fresh , ‘ater Go Feed-water Heaters: Hose: Walker Brothers —. J., = oa Sons se “ ty i la Wicksteea, C., and Co 
: Whee mnser & Eng. Co by, Wm. | Me: eather and So: erguson, ham a’ Eng. Tube Machin: 
Bet Belting Co., La Contractors’ Plant : Caind and Rayner | Senko Or csdiomil | teamed ie es Gieuicl a ii Wavand Go” |. Wielding and PIs, Ld e 
Gandy Belt Manatesturing Co| , Brown, E. Houghton Kirkaldy, John, La \Hydraulie Leathers: | motor Cars andy gn Simpson, Strickland and Co | Tubes: ~ 
Gonrekena, OO. Conveyors Normandy’s Fresh Water Co | Downs and Thompson mor J.P. and Thornycroft, J. 1, and Co Aird, oe Battery 
Lancashire Pat. Belting Co Conveyor and Elevator Co Storey, I., and Sons |Hydraulic Machinery : ann's Patent Wagon Co lathorn, Da Soni Pe eterboro} Yarrow and Go ” Birm‘bam & Meial Co 
Patent Anhydrous LestherCo| Graham, Morton and Co.,Ld| Weir, G. and J. ‘Abbot, Straker’s Steam V a Ror British Mannesmann Tube Cu 
Webb and y= Henderson, J. M., and Co Wheeler Condenser & Eng. Co| | er Go.” La Ld Moulding Machines : : Hug — fe = Sam n Separators ° Broughton Co Co., Ld 
owers : wake ter soak ae Wright, Jos., and Co Ficldiag ‘and Pla t, Ld ackman, J. W., and Co. Korting Broth _ eben ney Go Grice, Grice Son 
taker Blower Co| Copyin; Fencing ng. and Hydraulic Co London Einery Works Go and Tonge, Ld Holden —— Boum ane 
Jonkin, By and Clench, Ld peintil 8. Preses Bayi Jones: and Bayliss | iitagreve Bros. Nickel Steel : Lund, Edward Steam Traps: Lowi Toya, La 
- ¥ usker, C. i Arms' 
trith’s Engincering Co Cranes : St Rowell, D., and Co ee ee Wiggin, H , and Co., La Mills, Geo., and Co Armetrong, J. on pov ia and bo., La 
or ZeeKInAD, S Ma Sy Booth, Jos.,,and ad Brothers Filters, Waste Oil : [nee Page ar henge “Kaye J, and Sons, Ld Oddesse Bampfpumpen Gevel| Haines, W.S.,and Co.” came seen, sd Seen, ba 
Seoadbent. f.. and Bons | » ., and C ett, er and Co.,Ld| Yafor Go. Owens, S. Holden and Brooke, La M . 
t ering Co | Chambers,’ Sco s Fireproof Constr West Hvdraulic Engin g Co or Co., Ld Pearn, F. ee ee ae 
— Boiler Composition : Chaplin Soot and Co _ British Uralite i” om | Hydro-extractors: © Oil Engines: Palecmnstar Bnghessinn Oo Witty and vad Wyatt, fod Weldless Steel Tube Co., La 
bestos Co., Bell’s, Coles, H. J. |Flour Mill Machinery: bent, T., and Sons Blackstone and Co., Ld Reader, E., me Sons, Ld ‘ Wilkinson, J., and Sons 
Litholine Co Easton and Co., La | Turner, K. Manlove, ailiote and Co Campbell Gas Engine Co., Ld Richards, K., and Co Steel : Ea Tubing, Files »Flexible Metallic: 
United Asbestos Co., Ld Fielding and ‘Platt, La Flues, boiler: : India-rubber, &c.: Clayton and Shuttleworth Simpson, J., and Co., Ld | ae tet ae SSCS 
Boller Covering : Gibbins, R. C aa Co | Brown, J., & Co., ia, Sheffd India-rubber & “eleg. Wxs,Ld| Crossley Brothers, Ld Tangyes Limited Brown, Bayley’s Steel W’ks, Ld | Turbines (see Fans) 
Grearwsits Asbestos Go., Lad | Grafton'ana Go Leeds Hoge Co., Moseley, D., and Sone, Ld =| Pudbridge Irenworks, Ld Fee nem, be Brown, J rayon 14) rurnstiles : 
Lary Fan oo ay | geereat ce Forced Draugats _—_|Indicators' Picidingand Pine id | YaushallronmorksGo | Butterley’ ka mses co 
i Higginbottom & Mannock,Ld| Erith’s Engineering Co Crosby Steam Gage & ValveCo and Sons paner, 2,20 Co Cammell, C., and an 
Boiler Insurance : Isles, La Granger Hornsby and Sons, Ld Westinghotise Brake Co pa noe a ee 
Macchortar Seema Users A’n| Jessop and Appleby Bros.,id| Horsfall Destructor Co., La Injectors and Ejectors : | Newicn Electrical Works, La) Wuctn ton Bampie 1 bbw Vale Stecl, Typemeers 
National Boiler Insurance Co| Larmuth, T., and Co How.ea, J., and Co Consolldats 32 pee Cc “id Foliock, Whyte and Wad addel Worthington Pump’g.Eng.Co} Fair! fey a pay ey Co., Led) Yost Typewriter Co., La 
Bion Boiler Insurance Co Marshall, F iéming a ona Jack ——— Brothers Genie uaa Boe — Sepactinn on nie” » Ld rene te Seatings: | Firth, T., ‘and Sons, ld Vaive to ot 
e Cc. . orgings : Gresham avey, He: Fox, , Sami., y and 
ler Mountings : oo. La — and Rapier, Ld Brett’ EP iecoaing Co., Ld Klinger, i and Co Oil Extracto: hase Hive System: Hadteld LY? ‘Stool Fo Foundry Co | Aub and So 
Soo Manutact'ng Go. La” Smith, "Thos | Cocker Bros, Li” Forge Co | | Wilcox, W. H., and Oo Yakars Bat, Applanoay La Sykes, H., py a Bulity, WH, and Co., Ld 
"Neil, C. sker Bros,, - B., e880p, id Sheffield} Poiehanks Co. 
ale » jun. ey Pulley Bi Block Co Coghian Stee! & Iron Co., Ld Insurance : Assurance Co | _ Holden and ‘brooke, Ld Plat lant: Osborn, S., oy Fairbanks : 
pla Taylor Darlington Forge Co., Ld nes, Schrwened Pr e Oil-gas A m Bros. & Wilsop, Ld | Rogerson, J., and Co Ho) n, J., and Co., Ld 
Babeos = Te ee y Transporter Co Grantham Crank and’ Iron Co| Vulcan Boil arnt Mansti yay 5 p ad Spe oye ie wen See 7 ‘arn 
Burnet, ahaa : Way and Ot i nee Forge Uo., Lid ‘Buildings & Roofs oil La iF ec et Co map ~ Soa > am Pg ag 
. Mills, Ki : : . 
Gochrad aid oy Annan, La| | Wimahiart, 2 | 5 Ries: ot D., and Son, Ld a : pend gi) ee Woods, sand Oo., Ld 
Ccitman, W. W. Ww. Ww. ome Crucibles : Smith, T , & Sons, Sa‘tley, La , and - ou Mill ania Eng. Co , Sons and Turner — awi ac 
Davey, and Co., La | Doulton and Oo., Ld Foundry Requisites : Co., La} Rose, Downs & Thomson, La ii Weardale S tee ee Gone Oe ce aoe _ 
> A, Ld Destructors : Jackman, J Oils and L Lubrican Car Co | Woodho —_ - i 
sn Horstall Destructor Oo., Ld | Friction Clutehes : Elomann and and Stern, La’ Ld a Vuleanite: ee 
Galloways Limited’ Disin : Bagshaw, J., and Sons Bremner, J. A., and Co Steel Wor Works ty td - Winter, F. 
Grantham Crank and Iron Co| en! lone Co., Ld Croft and Pe: Dixon Cruci Co | wy . 
Hornsby, Rand Sons, Ld | Diving Appara aces mara, ( Cinarhi and Co orn Brothers oe suis & is & Distilling Plant :| Grover and Oo., La 
erm ad's Patente Barnett Wester oo and Go. Ld lrier Brothers Pontifex and W Water Purif. & Soften’g 
Plenty and Son, La be, Gorman and Co Fuel Economisers : Wells, The Henry, Oil Co Co | Stokers,Mechanieal,&e.:| Baker's Patent 
La sefferies|DPaughtsmen, Mech.: Ps eking Engine: eer’g Co} Arthur Pat. Stoker Synd., La ce he Platt, 
Koss and Messer and Thorpe Hudson i _ =: Co., Ld Green and ie % Sennis, E., and Co. Co, Ld” jr ony pS 
Rowland, B. R., and Co., La | Dra Tracings,d&e.:| pore A lt = Hobdell, Way and Go., La ely and Co ater ‘ - 
Simpson, Strickland &Co.,Ld| ‘Thorp, J. B. : Furnaces : ? Hulburd Engineering Go Hi 5 w : 
Spencer, W. Hand Co” Dr P = Bickford Burners Co Jointing : Jenkins Bros Proc! or ~ Palatine eering Co., Ld 
Surleg a ar la redge Plant : pa Deighton’s ine a &TubeOo | Bagshawe and Co Binow, 3 R., .» and Co Co} . Triumph Stoker, Ld Water Wheels (se Fans 
oie omy hat a ee i orge Co., Ld Dixon Crucible Co and Tonge, Ld Co| Stone Breakers : Ww. Machinery 
eS quornyeroft, J. f-, and Oo » W. Zoon eldrum Brothers Laundry Machinery: free and Sons, Ld Baxter, W. H., Lid and 
on Ten, Saeees Sas Co wobnitz and Co., Ld Smokeless Chimney Co., bradford, T ner: ve lctallic Packing Synd. Marsden Hi. E. ait Soa We 
oe con, Downs an Fusible Plugs : Sraithwalte, Isaac, and Son Mason Bros. eS es 
Bolts,Nuts & "| Boller > s Witty 1 and ¥ Wyatt, 
. Fastenings : jimons, W., and Oo., on & Gen’l Insur. Co ummerscales, W. and Bons P. M e A, Machinery : , H., and Son 
Armstrong, Stevens and Bh oe haa as: Pallis, D. and J., ainting Machine : , le Pewee tt. Proston and Co., Le Wheels = 
Carr and Ni - a Hemp, &e m= Roonosie Ges Oo., 14i| Load Machinery : W and Sons, Ld) ‘Yanioye, Alliott -» Le) "Brown, D., and Sons 
snd Hie, la Det nm hy cee, Wosad ou iP, &e. hen Gas Corporation, Ld Wilson, J., and Son ells, A. C., and Co Stewart, ’D., and — : Jackson, P. R., av¢ Co., Ld 
pi es o., Gas Apparatus : 3 Lifts and Hoists: Patent Agents: Rams, Hydraulie : Superh — Kay, James C-,and Co” 
yuo Donkin, B., and Ciench, La | Easton and Co., lexander, E.P.,andSon | Blake, J., Ld enters : North, Wilmot 
Griffin, C., and Co., Ld and Co Gwyans and Co eer Foundry Co., Ld | Harris and Mills Re "s M a mn y and Co Winehes: 
: and Helsby| Gas Engines : Smith and Stevens tine, Lake and Co q Machinery :| Easton td J., and Co., La 
Lockwood, Crosby, and Son Campbell Gas aging Co, La Steel Rope Pulley Block Co | Jensen and Son Pontifex and Sous, Ld. | S¥T@NS,, Steam : Ww 
faethe oo Seeman M4] Popedinandaoris | Rec yuo | aaerocenie Sle [Wind Engine 
hittaker and Oo La e on Whitelow. E. Linde British ’n Co| Tanks : 
Wise-Howarth, Fielding and Light ow, E. T. Pulsometer Engineering Co | Ash, J., and Son Warne, Ie, and Go 
Brass Founders : National Gas 1 Engine Co., La | Li Wet a fi a "ehaod Pattern Makers ; Sterne, L., and Co y, F., and Co., Wire and Wire Rove 
Fwoott, Preston and Co., Ld Pollock, Whyte and Watdel” Me: do-King, Robinsonando| North, Wilmot 7 Drills ~ Checkers: Dennis | ~ ¥. and Co 
oakes, T., — Premier Gas Gas Engine Co., Ld | Lithographers : Pens and Peneils : ; Liewellyn’s Machine Oo Elliot, @., and Co 
. Storey, L aed Bons nan yO Cook and Hammond Gillott, J. 8 le : Heaghos, W. D: 
. Hardtm } Wm. son, A., and Sons 
Brick & & Tile Machinery o| Gauge Glasses: | oop itis Pi — L. and C rs Toad and Son Aen tie Wright, J. and E., La 
yok Craven, Ld Butterworth Bros. ld Borsig, A. ey Roofs (see Iron Buildings) sakoeictd a. Engrey igen, 
Hambiet, Ji Guilbert-Martin Burnnam, Williams and Co hall Co Rust Preventer . and td 
Patent Brick Co Moncrieff, J Hawthorn, Leslie and Co Pile Drivers : 3 = Wood § Serews ana Rivets: 
and Kooen 3. md Sak be Hunslet Engine Gr, Ld | Sissons and White s anit re weil wae Fy Guest, Keen & Nottlefoldr, Li 
| Artal BW... and Co., Ld Ld| Gauge Glass Protectors -owea Engineering Go., Ld ey, E. a and Stee is m and Co., La Woodwor' king M Machines: 
Arrol’s Bridge & Roof Uo., Ld Coop t, Eiwio, aud Co., Ld | } ellson, Keid and Uo jaw, R., and Sop \serewin Tackl Glover, M., and 
Pah Hulburd Engineering Co Peckett and Sons Machan'and Rane a —. iia Oo, La 
Eng ‘allach Bros, "ulcan Locomotive Works Piggott, T.,and Co., Ld Widdowson, J. H, Robinson, T., aad Sop, La 
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Fuller, Horsey, Sons & Casell, 


BIELITER SQUARE, LONDON, 8.0. 
ESTABLISHED 1807. 

AUCTIONEERS, VALUERS, AND SURVEYORS 
MIELS AND MANUFAOCTORIES, 

PLANT AND MACHINERY, 
WHARVES AND WAREHOUSES. 
Address—“ Futter Horsgy, bonpon.” 
ee aaa No. 746 Avenue. ‘ BK29 
ROYAL , DOCKYARD, PORTSMOUTH. 





OF THE ADMIRALTY. 


Filler speed el & Cassell 


will include in th SALE by AUCTION, at his 
Majesty’s Dockyard, pee (to which British ’ subjects 

only will be saenitienly on TUESDAY, ase 13th, 1 
at Eleven o'clock precisely, 280 tons serap steel, tons 
iron, 65 tons brass tubes, &., 8 tons white metal, 20 tons 
foundry ashes, 17 rate lead and zine ashes, six boat’s boilers, 
two dynamos, seven oe. 32 cordage machines, 25 winches, 
stocks, dies, and tools, &c.—May be viewed two working days 
prior to and morning of sale, and catalogues (6d. each) h had 
c LER, pee 





at the Dockyard, and of Messrs. FU 
SONS and CASSELL, 11, Billiter-square, E.C. 





IMPORTANT TO SHIPBREAKERS, 
IRON AND METAL MERCHANTS, AND 
OTHERS.— Messrs. 


Fuller, Horsey, Sons & Cassell | = 
are instructed by the Lords Commissioners of the 
Admiralty to offer for SALE by AUCTION, in One Lot, at his 
Majesty's Dockyard, Portsmouth (to which British subjects 
only will beadmitied), on TUESDAY, January 13th, at Eleven 


— 
BSOLETE’ B BATTLESHIP ** AGAMEMNON,” 
= twin-screw armour-plated turret ship, at present lying 


off H. . Devonport, is 280ft. in length, 66ft. extreme 
breadth, ond ft. 7in. depth of hold. ‘The vessel is constructed 
of wrought iron, and divided into 184 water-tight com) 


ments. The protective deck is composed of 2in. on lin. iron 
plates, and the citadel and turrets are cased with compound 
armour from Sin. to léin. thick, “the total. weight being 
about 5500 tons. There will also be included in the 
sale the whole of the equipment of the ship, comprine 
two inve: ylinder condensin, Rex yy wi 
iP tro and des St. 3in. stroke, and condensers rass tubes, 
two and ‘urnace wrought iron wwk ratte wi with 2072 
bes, 20 starting, steering, and other engines, 
j n 19 hydraulic al other pumps, 12 hydraulic shot and 
ammunition hoists, 2 Weir’s evaporators fitted copper coils, 
2 gun metal propellers 17ft. diameter, four 38-ton guns, 
quantity of copper pipe up to l4in. diameter, cabin fittings 
and other effects more particularly described in the printed 
sale particulars to be obtained of the Auctioneer. 
the ship may be obtained on application to 
the a Superintendent H.M. Dockyard, Devonport, and 
ar = lars with conditions of sale had of Messrs. F LLER, 
RSEY, 


SONS and CASSELL, 11, Billiter-square, E.C. 
1964 
Run, Switches and Crossings. 
i 
RY and ENGIN. 'G@ CO., Ni 
10, Bush-lane, Cann EO. topl aniss 


one Grindin Best 


Machine is the Devil aS ong 


Orders to view 








ISCA FOUNDI 
London Office: 





onder, or 
are ki in tock THE HARDY HARDY P. PATENT P PICK ‘con 
PANY, Limited, Sheffield, England. 





Byrme's Patent Friction Clutch. 


See Aiverteement, leat last week, page 19. 
GIMSON anp CO., ~ LEICESTER, Tam, 
VULCAN STREET, LEICESTER. 
and A. Musker, Ltd., 
. LIVERPOOL. 
HYDRAULIC AND ELECTRIC MACHINERY. 
See Last Week's Advertisement. 3x52 


(jranes. — Steam, Electric, 
earalype esse 


EORGS RUSSELL Cco., LTD., 
= acme «ge oS > “Gp axle 


of the Robinson 

ich is _— for Automatic 

, AMLGC.E., 
Spl Bx140 











jor Pa or Particulars 


t-off or 


4RTHUR 5. F, 


Wailes | and Co., Eee 
a podtion to a to UNDERT = 


w.W., 

‘AIRS 

tet ai a bees ag 
Gearing supplied quickly. 


ROBIN 
BECCLES. 








* apse Fe —— ag cm 
ERS. 
(RON AND mass FOUND! SF. 
Steam a aan Machin eae Mills, 
Lock Gates, Pumping Machinery,*; s 
Hanter's Patent Crane for &eo. Bxls6 











TUBES G FITTINGS 


Gr IT BRIDGE 


STAFFORDSHIRE. 


LONDON OFFICE: 
48, QUEEN VIOTORIA BTRES mT, 
THE EDWARD? 


PATENT AIR PUMP, 


19 ( 
3and ty CROWN COURT, OLD BROAD STREET, E.C, 


YARROW'S 
WATER-TUBE BOILERS 


SEE ILLUSTRATED ADVERTISEMENT APPEARING 
THIRD ISSUE OF EACH MONTH. 


35170 
B.C. 














(fleanings from Patent Laws of 








il in Exhaust Steam 
ted and dischangéd mati 
PATENT. IL SEPARATOR ea VACUUM 
require no drive or manipulation. Patterns for any 


— Spl. 
HOLDEN and BROOKE, Ltd., West Gorton, Manchester. 


y Brookes 
AP which 
ition. 


Scarce and Out of Print, 
vo Rrehitestare, Building Ral jectricity’ 
ables, Calculators, Trade &e. slate wants. 


free. 100,000 KS for ‘SALE and WANTED,— 
S, Booksellers, John Bright-street, Birmingham. 2x77 


peace 


Cai 





PLANS LITHOGRAPHED, MODELS OF WORKS, &o, 
DRAWINGS, _ be gh Ne 
PHOTO-COPIES (is) 


THE LONDON DRAWING AND TRACING OFFICE, 
mi s Inn Road, W.C. BASS ar Holborn Town Hall). 


me : 
No. 1011, Holborn. sage  Dividitore: London. 
JOHN B. THORP. ) BK 99a, 





Steam, Air, 


EtRomRIC MOTOR. 
BKSLL 


ORT 


Pexp s to Work b 


Pe iceiar nels. -, 


EDWARD LUND, Exciwerr, STOOK 
(Late Hulme and Lund). Established 1873. 


team and Electric 
EXCAVATORS CONCRETE MIXERS, 
WINCHES, AND WINDLASS 
JOHN H. WILSON SAND CO. Limited, Sandhils, 
See lllustrated Advertisement last week, page 





Cranes, 


Se} ‘als? 
yam 


phe Locomotives, 4or 6 Wheels 


Specification and workmanshi) ual to main 
re Sn ‘ORN, LESLIE 
bag ment last week, D 


a oe peas 
COAL WASHING, SCREENING, "AND 
ELEVATING PLANT 


HARDY PATENT PICK COMPANY, SHEFFIELD, 
ENGLAND. Spl. axl46 





THE 





DIAMOND DRILLS, 
PROSPECTING TOOLS, 


RICHARD SCHRAM and CO., (Spl) sxl72 
CANNON STREET HOUSE, LONDON, E.C. 


rum BKORGINGS = vez. 
THE INCE FORGE OO., Lo., WIGAN. 
Set Mlustrated Advertisement appearing monthly. 


ROBERT BOBY, LIMITED, 
BURY ST. EDMUNDS, SUFFOLK. 


GRAIN - - CLEANING MACHINERY. 


000 Machines Sent Out. 


PECKETTS * mat so 
Spectiicationsor Gauge. LOOCOMOTIVES. 


PEOKETT & SONS, Atlas Locomotive Works, 
BRISTOL. (Spl) aad 


HARPER®S’ LIST. 
PAGES XIV.—XV. 


STONE BREAKERS. 


BAXTER’S PATENTS ARE THE BEST. 
Ww. H. BAXTER Ev. texpa *™ 


HIGH-LIFT 


CENTRIFUGAL PUMPS [i 


Erricrency 78 PER CENT. 




















Heaps up ro 400rr. 


eee 


MATHER & PLATT, wn Oe 
‘ naléla 


SaLForD IRoNwoRKS, MANCHESTER. 


Foz Sale, 25 Brake ei we 
iL 


STEAM weg and 25 Horse- Poe 
WILLIAM BOWRO. 








be al Ww. a 
Ly sheer odern Tools, fe 
gee, a Serre sane 








Eeeeet ete ei a | 


Vertical PUMPS, 12in. by ‘by iain. 
&c. &.—JOHNSON, Sumner-lake, 


2. 
‘Rorsontal Bailey (ma 








‘New, by owner - himself, tet oy 
aight Oh Owing 10 and 











n a almost New Combined 














n Sale, One Second-hand 
poate | § coms dover enw mbined PUNCHING, 
E-IRON CUrEEne D ige 
eet, oe wok met shear 


L@ e Modern bathe Planing ess or Be perme eed 
CHIN ‘or t own 

pe oeeastrcot | igre penne? 

Launch En ngine and Boiler, 22 ‘Radia tl agin 3 Novflketrest, Strand, Wid. 


ect me ane BRAD, fe Jone ae and ne eh ph 
yey Tank ik Engines ‘tc cee i otal Soar | Fa 
IATE DELIVERY. New by 18in., a @16a1 
ates =e Le pope ey oF of 
us nie a -) ohn Sper ncer and Sons, Limited, 


STEEL NEWCASTLE-ON- 
ae ea 


VALUERS and AUCTION, 


(Spl) 
O25: Sale, Second-hand Combined 
BENDING, Horizontal PUNCHING, and 
ANGLECUTTING MACHINE, engine driven, by Scriven.— 
JOHN H. RIDDEL, 40, St. Enoch-square, — 1829 





D Sale, Slenbed: Kami Plate- 


BENDING ROLLS, 12ft. 6in. long, engine-driven.— 
JOHN H. RIDDEL, bas St. Enoch-square, Glasgow. 18385 


n _ Sale, Superior Locomotive 
Boiler, 7: Rabe ; also 40 1. H.P. COMPOUND IN- 

VFRTED ENGINE, with all pipe connections, almost new.— 
JOHN, H. peooet, be St. oo si pe ae ated 1864 


n Sale, Teo’ Powerful Second: 





Wheatley Kirk, Price and a 


Special Rates for 
Annual Valuat: 


‘London; ag ‘Todicaton a 





i 


n ineering Partnerships ips — 


© Professi 
exchanged. — WHEATLEY KIRK, PRICE and 09 
Yattes cont, 2 oe Victoria - em 


Sera Mencken Londen, = 


Barg ain for Fodaiadiats ‘Sale, 
a PROP! _ of about ONE ACRE, beautiful saad 
in the Italian Riviera, 24 miles from ogg bes aos ; a 
@ 23-roomed villa, extensive buildings, chimney, 
manbieeny 3. suitable for any kind of facto —For p: 
apply to W.u., care of District ara Chancery aan -iane, 


For Immediate Di 


isposal, 4 a 
BREWERY, fully equipped, with practically N 
together with Villa Residence and Cott tage, Stabling ea 
allabout two acres; freehold ; situated on London road, cy 
close to main-line station, Bathampton.— Particulars of W. a 
1806 











4 - Wheel old 


SADDLE TANK NEW LOCOMOTIVE, 


esa ita, St pane; ready for delivery. a= ve 
ne l4in. 4- “Wheel Coupl 


SADDLE TANK 
fication, 4ft. S8}in. 
BAGNALL, Ld., 8 


Soiled Ladders, Trestles, and 


STEPS, cheap; been out on short hire for Coronation 
an ‘Also some TELESCOPIC SCAFFOLD LADDER 

WERS which have been out on hire now FOR SALE at 
Ce oe ices, — HEATHMAN'S, 37, a -street, Long 
Acre, W. 7, Pentonville-road, Angel, N N.; and chief office 
and works. hectory- road, Parson's Green, Fulham, 8.W. Tele- 
phone 150 Putney. 1466 


NEW LOCOMOTIVE, bes ‘ne 
“ad om gl ready for delivery. _ bs 








Turntables, Two New 12ft., to 


self-contained. 
an always kept in 
1058 


20 with wood-co 
ILW. AY and TIPPING. Ww WaGORS 
k.—W. G. rd. 


BA GR ALL, atd., Staffo 


Te 10-Ton ice Travelling 
mau, eae about 43ft., Fees on account 
aeans ort 


bevy can fica 
— ROBINSO: —_ 


132; 87, 


and SON, L Limited, 


20in. ee PEN, Tank 


OTIVE —_ SALE, Rosie new copper fire- 
box; ne ass tubes; engine just being overhau and 
painted AY yONSIDE ENGINE CO., Bristol. 185 





aa ‘and Polishing | tu 


gy and 
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